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(54) TRAPEZOIDAL DISTORTION CORRECTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To electrically correct a 
trapezoidal distortion of a picture caused on a screen. 
SOLUTION: When a horizontal trapezoidal distortion of a 
picture is corrected, this trapezoidal distortion correcting 
device is provided with a horizontal distortion correction 
processing part 50 having an interpolation filter part 55 
for inputting an interval value GK between pixels 
adjacent in the horizontal direction in a liquid crystal 
panel 12, and horizontal distortion data correction data 
which is preset for each line according to a gate angle a 
(or p) to a projector 10 and a horizontal reduction rate or 
a horizontal enlargement ratio, and consists of an 
interpolation start timing value-HS for virtually starting 
interpolating pixels at the timing earlier than the top pixel 
of each line and an interpolated pixel interval value HGK of the adjacent interpolation pixel 
interval; calculating a target pixel to start interpolation in each line and an interpolation initial 
phase value XF for this target pixel to start interpolation from the interpolation start timing 
value and the interpolating pixel interval value; and performing pixel interpolation at each 
interpolation pixel interval value one after another from the position of the interpolation initial 
phase value for the target pixel to start interpolation in each line. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A projector is installed in a slanting lower part or the slanting upper part to a screen. In 
the keystone distortion compensator which amends beforehand electrically the keystone 
distortion image produced on this screen when the image displayed on the display material in this 
projector is projected on said screen In case the horizontal keystone distortion of said image is 
amended, the horizontal adjacent pixel spacing value in said display material, According to the 
level contraction scale factor or level magnifying power to a gate angle and said image to said 
projector, it is beforehand set up for every Rhine. And the level distortion amendment data which 
consist of a interpolation initiation timing value for starting pixel interpolation virtually from the 
time of day when timing is earlier than the head pixel of each Rhine, and a interpolation pixel 
spacing value between adjacent interpolation pixels are inputted. The interpolation initial phase 
value from said interpolation initiation timing value and said interpolation pixel spacing value to 
the pixel for interpolation initiation of each Rhine and this pixel for interpolation initiation is 
computed. The keystone distortion compensator characterized by having the level distortion 
amendment processing section which has the interpolation filter section for performing pixel 
interpolation for said every interpolation pixel spacing value one after another for every Rhine 
from the location of said interpolation initial phase value to said pixel for interpolation initiation. 
[Claim 2] In a keystone distortion compensator according to claim 1 said level distortion 
amendment processing section Round addition is carried out until this interpolation initiation 
timing value changes said interpolation pixel spacing value to a plus value to said interpolation 
initiation timing value which is a minus value incorporated to the timing of a Horizontal 
Synchronizing signal. When the plus value outputted from the scale-factor round addition block 
section which outputs a plus value, and said scale-factor round addition block section is smaller 
than said pixel spacing value The 1st shift signal which directs that the pixel for interpolation 
initiation is a head pixel is outputted. While outputting said plus value as said interpolation initial 
phase value to said head pixel as it is, and when said plus value is larger than said pixel spacing 
value The 2nd shift signal which directs that it is the following pixel whose pixel for interpolation 
initiation is a head pixel is outputted. And the interpolation initial phase detection block section 
which outputs the value which subtracted said pixel spacing value from said plus value as said 
interpolation initial phase value to said following pixel, Said 1st shift signal outputted from said 
interpolation initial phase detection block section or said 2nd shift signal, and said interpolation 
initial phase value, The keystone distortion compensator characterized by having the timing 
adjustment block section which carries out timing adjustment of said interpolation pixel spacing 
value, respectively, and is outputted to said interpolation filter section. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the keystone distortion compensator which 
amends beforehand the keystone distortion image produced on a screen electrically, when a 
projector is installed in a slanting lower part or the slanting upper part to a screen and the image 
from this projector is projected on a screen. 
[0002] 

[Description of the Prior Art] With arrival of digital multimedia age, television broadcasting is also 
expanded on a screen, CS digital broadcast to which digitization is accelerated and broadcast is 
already carried out, and images with which broadcast was put very much in practical use 
recently, such as BS digital broadcasting, can be projected, and the projector equipped with the 
electrochromatic display light valve which can also expand and project the computer image of a 
high definition on a screen attracts attention further. 

[0003] Here, the projector of a front projection mold is installing the projector in a slanting lower 
part or the slanting upper part to a screen so that it may be put on the front side of a screen 
and existence of the projector itself may not usually become the hindrance of the appreciation 
to the image projected on the screen. A screen is installed in an parallel condition to the wall 
surface of the room, and, specifically, on the other hand, a projector is installed in the condition 
of having hung from above the floor level or head lining ahead [ of a screen ], in many cases. In 
addition, in the following explanation, it carries out projecting an image from an upper part side to 
a screen to calling it "projection from the upper part" like [ at the time of installing conversely 
projecting an image from a lower part side to a screen in "projection from a lower part", a call, 
and the condition of having hung the projector from head lining, like / at the time of installing a 
projector above the floor level ]. 

[0004] When an image is expanded and projected on a screen from a projector, drawing 1 Are 
drawing for explaining the keystone distortion image produced on a screen, and (a) shows the 
keystone distortion image by the projection from a lower part Drawing and drawing 2 which 
showed the keystone distortion image according [ (b) ] to the projection from the upper part are 
drawing for explaining the amendment approach of the conventional keystone distortion image, 
and (a) and (b) are drawings having shown the case where the keystone distortion image shown 
in drawing 1 (a) and (b) was amended electrically, respectively. 

[0005] As shown in drawing 1 (a), the projector 10 equipped with the electrochromatic display 
light valve is installed above the floor level here. And when the image displayed on the liquid 
crystal panel 12 used as display material is expanded on a screen 14 with a projector lens 13 and 
is projected with the light from the light source 11 in a projector 10 Since it instigates between 
14h of normals of optical-axis 10k of a projector 10, and the center position of a screen 14 and 
angle alpha exists, without 14h of normals of optical-axis 10k of a projector 10 and the center 
position of a screen 14 being in agreement On a screen 14, the keystone distortion (keystone 
distortion) image DL with the die length of the surface longer than the die length of a base is 
generated. 

[0006] On the other hand, as shown in drawing 1 (b), also when a projector 10 is installed in the 
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condition of having hung from head lining Since it instigates between 14h of normals of optical- 
axis 10k of a projector 10 f and the center position of a screen 14 and angle beta exists, without 
14h of normals of optical-axis 10k of a projector 10 and the center position of a screen 14 being 
in agreement On a screen 14, the keystone distortion (keystone distortion) image DU with the 
die length of the surface shorter than the die length of a base is generated. 
[0007] Under the present circumstances, according to the gate angles alpha and beta which 
change with the installation conditions of a projector 10, the generating condition of the 
keystone distortion images DL and DU also changes. 

[0008] When it instigates between 14h of normals of optical-axis 10k of a projector 10, and the 
center position of a screen 14 and angle alpha (or beta) exists, in order to make it the keystone 
distortion image DL (or DU) not arise on a screen 14 since it is such, the various proposals of 
the solution technique more nearly optical than before or the electric solution technique are 
made. 

[0009] By preparing gate devices (for example, gate lens etc.) in the incident light study system 
of a projector 10, and adjusting the gate angle by the gate device concerned as a typical example 
of the optical solution technique Although the solution technique which amends the keystone 
distortion image DL (or DU) generated on a screen 14 exists, since a gate device etc. serves as 
cost quantity, the electric solution technique which carries out the following is adopted. 
[0010] Here, as a typical example of the electric solution technique, only the part of the pixel 
which thinned out and thinned out the pixel as opposed to the subject-copy image before the 
projection displayed on the liquid crystal panel 12 in a projector 10 has added the blanking field 
to both ends, for example as indicated by JP,5-37880,A. 

[0011] That is, after only the part of the pixel which thinned out the pixel for every Rhine, 
compressed and was thinned out so that it might become a trapezoid with the reverse upper and 
lower sides to the keystone distortion image DL which showed the image DLH for the keystone 
distortion amendment displayed on a liquid crystal panel 12 as shown at drawing 2 (a) in the 
projection from the lower part which installed the projector 10 above the floor level to drawing 1 
(a) has added the blanking field to both ends, it has projected. 

[0012] It has projected, after only the part of the pixel which thinned out the pixel for every 
Rhine, compressed and was thinned out so that it might become a trapezoid with the reverse 
upper and lower sides to the keystone distortion image DU which showed the image DUH for the 
keystone distortion amendment displayed on a liquid crystal panel 12 as shown at drawing 2 (b) 
in the projection from the upper part which hung the projector 10 from head lining on the other 
hand, and was installed to drawing 1 (b) has added the blanking field to both ends. 
[0013] 

[Problem(s) to be Solved by the Invention] By the way, the keystone distortion images DL and 
DU produced on a screen when a projector 10 is installed in a slanting lower part or the slanting 
upper part to a screen 14, as described above When amending electrically beforehand to the 
subject-copy image displayed on the liquid crystal panel 12 in a projector 10, the image DLH for 
keystone distortion amendment after carrying out keystone distortion amendment processing, or 
DUH Correlation is lost between Rhine where each other is perpendicularly adjoined since the 
number of Rhine is thinned out according to the perpendicular contraction scale factor to the 
perpendicular direction. And since correlation is lost also between the pixels which adjoin each 
other since it received horizontally and the horizontal number of pixels is thinned out for every 
Rhine It becomes the image with which the pixel shifted, where image quality is degraded 
remarkably, a keystone distortion image will be amended electrically, and the projection image of 
good image quality is not obtained on a screen 14. 

[0014] Moreover, as the source projected using a projector etc., the high-definition digital color 
picture not only by the standard image by the NTSC signal (National Television System 
Committee) which is a video signal of the standard television system of our country but CS 
digital broadcast, BS digital broadcasting, etc., the computer image of the high definition dealt 
with with a personal computer, etc. are used in recent years. 

[0015] Although the two-dimensional processing which performs processing of the vertical Rhine 
unit and processing of a horizontal pixel unit (dot unit) to coincidence is originally rational when 
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performing keystone distortion amendment processing electrically For example, the SXGA (Super 
extended Graphics Array) image which is one of the computer images dealt with with a personal 
computer Since 1024 lines is perpendicularly formed by 1280 pixels, and a rectangle-like 
effective image field is formed horizontally and the horizontal clock frequency of a SXGA signal 
becomes 100MHz or more and a high speed, large-scale, in order to have to process horizontal 
processing at a high speed per pixel (dot unit) especially, when performing two-dimensional 
processing for a perpendicular direction and a horizontal direction to coincidence at the time of 
keystone distortion amendment processing — it is — it is — there are problems, such as 
needing a complicated hard configuration. 

[0016] then — between adjacent pixels with each Rhine horizontal [ that the image for keystone 
distortion amendment after carrying out keystone distortion amendment processing has 
correlation between Rhine where each other is adjoined perpendicularly when performing 
keystone distortion amendment processing electrically ] — correlation — it is — amendment 
processing as horizontal moreover as vertical amendment processing — another ******** — a 
keystone distortion compensator with which a small-scale hard configuration can also perform 
keystone distortion amendment good is desired by things. 
[0017] 

[Means for Solving the Problem] This invention is made in view of the above-mentioned 
technical problem The 1st invention A projector is installed in a slanting lower part or the 
slanting upper part to a screen. In the keystone distortion compensator which amends 
beforehand electrically the keystone distortion image produced on this screen when the image 
displayed on the display material in this projector is projected on said screen In case the 
horizontal keystone distortion of said image is amended, the horizontal adjacent pixel spacing 
value in said display material, According to the level contraction scale factor or level magnifying 
power to a gate angle and said image to said projector, it is beforehand set up for every Rhine. 
And the level distortion amendment data which consist of a interpolation initiation timing value 
for starting pixel interpolation virtually from the time of day when timing is earlier than the head 
pixel of each Rhine, and a interpolation pixel spacing value between adjacent interpolation pixels 
are inputted. The interpolation initial phase value from said interpolation initiation timing value 
and said interpolation pixel spacing value to the pixel for interpolation initiation of each Rhine and 
this pixel for interpolation initiation is computed. It is the keystone distortion compensator 
characterized by having the level distortion amendment processing section which has the 
interpolation filter section for performing pixel interpolation for said every interpolation pixel 
spacing value one after another for every Rhine from the location of said interpolation initial 
phase value to said pixel for interpolation initiation. 

[0018] In the keystone distortion compensator of the 1st invention which described the 2nd 
invention above moreover, said level distortion amendment processing section Round addition is 
carried out until this interpolation initiation timing value changes said interpolation pixel spacing 
value to a plus value to said interpolation initiation timing value which is a minus value 
incorporated to the timing of a Horizontal Synchronizing signal. When the plus value outputted 
from the scale-factor round addition block section which outputs a plus value, and said scale- 
factor round addition block section is smaller than said pixel spacing value The 1st shift signal 
which directs that the pixel for interpolation initiation is a head pixel is outputted. While 
outputting said plus value as said interpolation initial phase value to said head pixel as it is, and 
when said plus value is larger than said pixel spacing value The 2nd shift signal which directs 
that it is the following pixel whose pixel for interpolation initiation is a head pixel is outputted. 
And the interpolation initial phase detection block section which outputs the value which 
subtracted said pixel spacing value from said plus value as said interpolation initial phase value 
to said following pixel, Said 1st shift signal outputted from said interpolation initial phase 
detection block section or said 2nd shift signal, and said interpolation initial phase value, It is the 
keystone distortion compensator characterized by having the timing adjustment block section 
which carries out timing adjustment of said interpolation pixel spacing value, respectively, and is 
outputted to said interpolation filter section. 
[0019] 
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[Embodiment of the Invention] One example of the keystone distortion compensator concerning 
this invention is explained with reference to drawing 1 , drawing 3 , or drawing 1 1 below at a 
detail in order of <the whole keystone distortion compensator configuration and whole 
actuation>, the <perpendicular distortion amendment processing section>, and the <level 
distortion amendment processing sectionX 

[0020] The block diagram having shown the whole keystone distortion compensator configuration 
which <keystone distortion compensator whole configuration and whole actuation> drawing 3 
requires for this invention, It is drawing shown typically [ in order that drawing 4 may explain 
actuation by the whole keystone distortion compensator concerning this invention ]. (a) shows 
the image array of a subject-copy image, and (b) shows the image array by perpendicular 
distortion amendment processing. Drawing having shown the image array of the image for 
keystone distortion amendment with which (c) is finally generated through perpendicular 
distortion amendment processing and level distortion amendment processing, Drawing 5 divides 
between Rhine of the perpendicular direction in a liquid crystal panel, and between the horizontal 
pixels of each Rhine with a predetermined number using the keystone distortion compensator 
concerning this invention at the time of perpendicular distortion amendment processing and level 
distortion amendment processing. It is drawing having shown the fundamental view at the time of 
acquiring a vertical interpolation phase value and a vertical horizontal interpolation phase value 
by this division. 

[0021] As shown in drawing 3 , the keystone distortion compensator 20 concerning this invention 
is applied to the projector 10 ( drawing 1 ) which used the electrochromatic display light valve 
etc., installs this projector 10 in a slanting lower part or the slanting upper part to a screen 14 
( drawing 1 ), and when an image is expanded and projected on a screen 14 from a projector 10, 
it amends beforehand electrically the keystone distortion image produced on a screen 14. Under 
the present circumstances, the gate angle alpha shown in drawing 1 (a) or drawing 1 (b) to the 
screen 14 or the gate angle beta is given by installing in a slanting lower part or the slanting 
upper part, and the projector 10 is constituted so that the image for keystone distortion 
amendment may be obtained according to the perpendicular contraction scale factor and level 
contraction scale factor to this gate angle alpha or the gate angle beta, and an image. 
[0022] In addition, it replaces with the perpendicular contraction scale factor and level 
contraction scale factor to an image, and it is also possible to obtain the image for keystone 
distortion amendment according to the perpendicular magnifying power and level magnifying 
power to an image, and it mentions later about this. 

[0023] The keystone distortion compensator 20 concerning above-mentioned this invention 
While generating Vertical Synchronizing signal VD, Horizontal Synchronizing signal HD, etc. from 
input image data and controlling the whole equipment The perpendicular distortion amendment 
data for generating interpolation Rhine, thinning out the number of Rhine for the perpendicular 
direction of an image according to a perpendicular contraction scale factor, The control section 
30 equipped with the memory table 31 which memorized the level distortion amendment data for 
carrying out pixel interpolation of the horizontal direction of an image, thinning out the number of 
pixels according to the level contraction scale factor for every Rhine according to the gate angle 
alpha to the screen 14 of a projector 10 (or beta), As opposed to the input image data displayed 
on the liquid crystal panel 12 in a projector 10 The perpendicular distortion amendment 
processing section 40 which performs vertical keystone distortion amendment processing per 
Rhine, The level distortion amendment processing section 50 which performs keystone distortion 
amendment processing that it is horizontal after performing vertical keystone distortion 
amendment processing, per pixel (dot unit) for every Rhine, The outline configuration is carried 
out from the memory section 60 of FIFO (FIFO) which outputs the image data which 
accumulated temporarily the image data after perpendicular distortion amendment processing 
and level distortion amendment processing, and was accumulated here to predetermined timing. 
[0024] under the present circumstances, the perpendicular distortion amendment processing 

section 40 and the level distortion amendment processing section 50 — another **** by 

carrying out independently each, in case it is dealt with with a personal computer, improvement 
in the speed of keystone distortion amendment processing and the miniaturization of a hard 
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scale are realized to the SXGA image which needs high-speed processing. 

[0025] Perpendicular distortion amendment processing **** 40 carries out filtering processing of 
the Rhine spacing with pixel interpolation, thinning out the vertical number of Rhine according to 
a perpendicular contraction scale factor. Moreover, level distortion amendment processing **** 
50 To between Rhine of the upper and lower sides which adjoin each other by carrying out 
filtering processing of the pixel spacing with pixel interpolation, thinning out the number of pixels 
according to a level contraction scale factor to the horizontal direction in each Rhine, 
functionality is given and functionality is given also between the horizontal adjacent pixels of 
each Rhine. 

[0026] In addition, without restricting to this, after carrying out horizontal keystone distortion 
amendment processing previously, the sequence of the perpendicular distortion amendment 
processing section and the level distortion amendment processing section is replaced, and it is 
possible [ in the keystone distortion compensator 20 by the above-mentioned configuration, 
after performing vertical keystone distortion amendment processing previously to input image 
data, horizontal keystone distortion amendment processing is performed, but ] also in 
constituting so that vertical keystone distortion amendment processing may be carried out. 
[0027] Next, in the projection from the lower part which installed the projector 10 in above the 
floor level [ of a slanting lower part ] as opposed to the screen 14, the concept of perpendicular 
distortion amendment processing and level distortion amendment processing is explained using 
drawing 4 (a) - (c). 

[0028] As shown in drawing 4 (a), when it shall have N pixel horizontally and input image data is 
displayed on this liquid crystal panel 12 as it was, the subject-copy image by the pixel of a MxN 
individual of M lines (M pixels) is perpendicularly obtained in a liquid crystal panel 1 2. 
[0029] On the other hand, as shown in drawing 4 (b), when the perpendicular distortion 
amendment processing section 40 in the keystone distortion compensator 20 performs vertical 
keystone distortion amendment processing per Rhine to input image data, Rhine of the 
perpendicular direction of a liquid crystal panel 12 serves as an image which the perpendicular 
contraction scale factor increased from the lower part to **** toward the upper part 
[0030] Furthermore, as shown in drawing 4 (c), after performing vertical keystone distortion 
amendment processing When the level distortion amendment processing section 50 performs 
horizontal keystone distortion amendment processing per pixel (dot unit) for every Rhine Each 
horizontal pixel of a liquid crystal panel 12 becomes large as a level contraction scale factor has 
a small lower part and goes up, and the image DHL for keystone distortion amendment in the 
condition of having reverse-amended beforehand the keystone distortion image produced on the 
screen is obtained. 

[0031] Next, using the keystone distortion compensator 20, between Rhine of the perpendicular 
direction in a liquid crystal panel 12 and between the horizontal pixels of each Rhine are divided 
with a predetermined number at the time of perpendicular distortion amendment processing and 
level distortion amendment processing, and the fundamental view at the time of acquiring a 
vertical interpolation phase value and a vertical horizontal interpolation phase value by this 
division is previously described using drawing 5 . 

[0032] As shown in drawing 5 , in the effective image field of the shape of a rectangle of a liquid 
crystal panel 12, corresponding to a SXGA image, 1024 lines (1024 pixels) are prepared 
perpendicularly, and the Rhine address uses 10 bits or more, and is given in each Rhine. On the 
other hand, 1280 pixels is prepared horizontally, and the pixel number is given using 11 bits or 
more to each pixel. In addition, pixel interpolation processing horizontal to bilateral symmetry is 
possible for a horizontal direction centering on the center section of each Rhine. 
[0033] Moreover, both vertical Rhine spacing (= up-and-down pixel spacing) and horizontal 
adjacent pixel spacing of each Rhine are being set as the fixed spacing k and dividing into 32 
steps by making the inside of the fixed spacing k into a predetermined number, and show this 
division value for k/32 by the number of steps using 5 bits as a unit value (= 1 step value) to a 
phase value. 

[0034] And if the division value Y of the inside divided into 32 with the pixel data of each vertical 
Rhine as the starting point is perpendicularly set up for every Rhine as a vertical interpolation 
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phase value when carrying out pixel interpolation process.ng the phase value Y over one Rh.ne 
and the remaining division value to next Rhine nearest to th.s one Rh.ne are (32-Y). 
ro035] I 7m\ a * the division value X of the inside divided into 32 w,th each horizontal pixel of 
each RhinTas the starting point is set up for every pixel as a horizontal interpolation phase 
vafue when carrymg out pixel interpolation processing horizontal the phase value X over one 
"xdand the remaining division value to the following pixel nearest to this one pixel serve as 

r0036l In addition what is necessary is just to set up the number of partitions N suitably 

iimr to ^the^maie quality precision of an image, although it checked that 32 d.v.s.on was 
good andset up in th^ example! if it corresponded to the SXGA image when dividing between 

^3^ 

L0037J in tne ^Keysx requires for th is invention, the block diagram and draw.ng 7 wh.ch 

rowe^hVpeTendic^ P-essing section are drawing for explaining 

fnteZlation Rhine at the time of the perpendicular distortion amendment process.ng sect.cn 
nerformine perpendicular distortion amendment processing 

[0038]The perpendicular distortion amendment processing section 40 shown ,n dnmng^n* 
LUUJttJ i ne perpcr Aoolication No No 359746 [ 11 to ] previously proposed from 

image which win be g Tn e r d ted whe ? ) 

s h uo]^ 

distortion about the perpe ndicular c^ctfon of 
an image especially to input image data, it has the interpolation filter sect.cn 41. the Rh.ne 
memoT42- P the tterpo.ation data change-over section 43. the line counter 44. and the 

based on the interpolation phase value Y to the image data of the perpend.cu.ar d.recfon for 

fooTo ^c^ ) here The gate angle alpha to the screen 14 of a 

L0040J A control sec distortion amendment data which .nterpolate Rh.ne of the 

^*l«fX. according to the perpendicular contraction sde^rtoan 
fmlee The interpolation phase value Y of the perpendicularly which each Rhine address B for 
mage The '^o ^n P displayed using 11 bits, and a pair are made. 

r n d7stsp°ayed us" S^iltTfrSn th. memor/tab.e 31 ( drawin g 3 ). While supplymg each 
Rhtne addtss B to a'comparator 45. the vertical interpolation phase value Y ,s supplied to the 

uStiEl^ "thiTetample. the perpendicular distortion amendment j**™™^ 
the memory table 31 ( drawing 3 ) are beforehand computed according to the gate angle alpha 
and perpendicular cont^nTca.e factor at the time of project.cn from the lower part by the 

K&lvS^onio. section 30 ( dr-mg_3 ) supplies Vertical Synchronizing signal VD 
inri rHorizontarSvnchronizing signal HD which generated Vertical Synchron.z.ng s.gnal VD and 
^ri^rS^TnWng signal HD. and were generated from input image data here to the l.ne 
c™™r t £d a line counter 44 counts the number of Rhine of input .mage data based on 
VertTcJl Synchronizing signal VD and Horizontal Synchronizing signal HD. and has sent the 
rnunted value to the comparator 45 as the address A of an input line. 

?nn^T The Address A of an input line to which the above-mentioned comparator 45 was supplied 
[0043] The address A ct an i npur sequentia , comparison of each Rhine address B for 

[ whI w^sS > ] inte ri° n 15 4°2 Ut Tth^ 

L wh.cn was suppueu (iKoom ^ nt _ resu . t G f this comparison, the Rhine memory 42 and the 

:rof inte^ct nZrj^r. I intention fi *er section 4, a re effective (when * 

. .. 2004/12/21 
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fhru5 On the other hand sequential supply of the interpolation phase value Y of the 
pTpendtu arVeach RhTne address B for interpolation and a pair are made s .earned out from 
perpenaicuiany ea . h interpo lation filter section 41, and the data of 

mSS* Rhine ereS* fb^on th'e intention phase vaiue V between Rhine of the 

u^VSS - a n n d .^ e ac°h X-atin. the oeta of intonation Rhine of 
[0045J I hat is, using u>w k „| a+ : rtn filter section 41 the linear nterpolation of two points is 
the '^'I'^'^SZ^IX^* intonation of two points ca.euiates 

r*b^«hlnd £t as 2 numbers of steps when between adjacent Rh.ne ,s d.v.ded nto 32 for 
example as explained, the remaining division value to next Rh.ne serve .as the 

example, as gr_ ^_ h _ umber of ste ps. Therefore, in case the image data [00 J of 

SS^^e^-t^ 

Ige data [03] of the 03rd line, the remaining division value to next Rhine ^rves as the 
image aaxa luoj num ber of steps. Therefore, in case the image data [01 J of 

number~of-steps (32 Y) 13 interpolation filter section 41. the operation of the 
mterpolat.cn Rh.ne >s ■ e ~^« , ^^™5% 03] x13 ) /32 [0050] the following - the same - 

-th-^ 

^ ..^^te^etrth - each 0 - Rhine - ******** - interpo.ation - Rhine - generating 
iSfc the image <^^^Z^^^^^^ 

MffiT^"S^Son data change-over section 43. while outputting to the level 
[0052J Next, in i the jmerp mentions later the image data of mterpolat.cn 

distortion ^^^^^Z^Bm carried out from the Rhine memory 42 at each time 

--ptator 45 was taken out, when an enable signal is not taken 
out the constant Sa set as arbitration are outputted to the level distort.cn amendment 
Proce^sinrsection 50 side. Under the present circumstances the constant data set as 
a b^tratTon are data for masking Rhine other than effective Rh.ne of the .mage reduced by 
».r^cu£ distortion amendment processing. And the condition of drawng 4 (b) which 
exXine ^ prevSy the image data which performed perpendicular d.stort.on amendment 
nrnressinrbv the perpendicular distortion amendment process.ng sect.on 40 .s acqu.red. 
[005* ^ Rh^eVf the rC address B for [ corresponding to the perpendicular contraction scale 
factor to an image at the above-mentioned level distortion amendment process.ng sect.cn 50 ] 

• •• 9004/12/21 
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interpolation, By generating interpolation Rhine based on the interpolation phase value Y 
between Rhine of this near, and amending a vertical keystone distortion Since functionality can 
be given between interpolation Rhine where each other is adjoined perpendicularly, .mage quality 
degradation of the perpendicularly it generates in simple pixel infanticide at the time of 
perpendicular distortion amendment processing in which it explained in the convent.onal example 
can be pressed down. 

r0054] In the keystone distortion compensator which <level distort.on amendment processing 
section> drawing 8 requires for this invention Drawing for explaining the level direct d.stortion 
amendment data at the time of the block diagram and drawing 9 which showed the level 
distortion amendment processing section performing level direct distortion amendment 
processing by the level distortion amendment processing section, Drawing having shown the level 
direct distortion amendment data at the time of drawing 10 performing level direct distortion 
amendment processing by the level distortion amendment processing section on the chart and 
drawing 11 are drawings having shown the actuation which performs level direct distortion 
amendment processing by the level distortion amendment processing section. 
r0055] As opposed to the keystone distortion image which will be generated when the level 
distortion amendment processing section 50 shown in drawing 8 expands the subject-copy image 
displayed on a liquid crystal panel 12 by the projector 10 ( drawing 1 ) to a screen 14 as it was 
and projects it In order to perform level distortion amendment process.ng for amending the 
keystone distortion about the horizontal direction of an image especially to the image data from 
the perpendicular distortion amendment processing section 40 It has the scale-factor round 
addition block section 51. the interpolation initial phase detection block sect.on 52. the evel 
blanking detection block section 53. the timing adjustment block section 54. the interpolation 
filter section 55. and the Rhine memory 56. . . ,« ■ .. 

r0056] In case level distortion amendment processing is performed in the level distortion 
amendment processing section 50. as shown in drawing 9 . here If the inside of the fixed spacing 
k between the pixels which adjoin each other all over each Rhine is divided into 32 steps as 
mentioned above, and it explains below by making 1/32xk into the number of unit steps (-1 
number of steps) The pixel spacing value GK between adjacent pixels is memonzed by the 
memory table 31 in a control section 30 ( drawing 3 ). as each Rhine serves as 32 numbers of 
steps and this pixel spacing value GK was shown in drawing 10 . 

[0057] Moreover, if pixel interpolation shall be virtually started from the time of day when timing 
is earlier than the 00th pixel which turns into a head pixel all over each Rhine as shown in 
drawing 9 This interpolation initiation timing value - HS The number of steps of.nterpoat.on 
initiation timing value-HS which is a minus value is beforehand set [ with the 00th pixel as the 
starting point in each Rhine ] up according to the gate angle alpha at the .time of projection 
toward the minus (-) direction from the lower part by the projector 10 { drawing 1 (a)} for every 
Rhine. This interpolation initiation timing value - As HS was also shown in draw.ng 10 . the 
memory table 31 in a control section 30 ( drawing 3 ) memorizes. 

[0058] Moreover, the level contraction scale factor is beforehand set up for every Rhine, and 
this level contraction scale factor is permuted a x nd displayed on the interpolation pixel spacing 
value HGK which carried out pixel interpolation horizontally all over each Rhine, as shown in 
dr awing 9 And as the number of steps of the interpolation pixel spacing value HGK of each 
Rhine is beforehand set up according to the gate angle alpha of a projector 10 and this 
interpolation pixel spacing value HGK was also shown in drawing 10 . the memory table 3 in a 
control section 30 ( drawing 3 ) memorizes. Here, when the interpolation pixel spacing value HGK 
and the pixel spacing value HGK are in agreement, a level contraction scale factor is > 1, many 
numbers of pixels more nearly horizontal as the interpolation pixel spacing value HGK becomes 
larger than the pixel spacing value HGK. a level contraction scale factor becomes large and a 
level contraction scale factor becomes larger will be thinned out, and pixel interpolation will be 

SoKflln case pixel interpolation is horizontally carried out all over each Rhine, moreover, among 
the horizontal interpolation phase values X over each pixel If the interpolation phase value over 
the first pixel for interpolation is called below the interpolation initial phase value XF, the first 
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pixel for interpolation in the 00th pixel which turns into a head pixel so that it may mentaon later 
Srrt to either of the 01 st pixels used as the next pixel of a head p.xel, and the honzortal 
^erpola^on n° ia. phase value XF at this time is computed by the scale-factor round addition 
block section 51 in the level distortion amendment processing section 50 shown in dj^wmgj* . 
an j thp interoolation initial phase detection block section 52. 

[OOeoTunderC present circumstances, compute beforehand the interpolation phase value X 
S*r ^ach pixel for interpolation all over each Rhine, and memory is made to memorize at the 
time SE^ZE* Amendment processing. Since memory space will become immense if this 
time ot J eve ' .| thouEh the same result is obtained also by the approach of performing 

3 - P rn^faton for eve™ oixd based on the interpolation phase value X between the pixel for 
SmoLTn and tt ^o? this near. In this example, memory space is reduced by making the 
mterpo at on, ano xrw p carrv inc out pixel interpolation at the spacing same all 

Ltr"^ ^ XF - d interPO,ati ° n 

amendment processing section 50 is constitutec I by jttfl £ L^^f^ 0 " W 

performed by selector 51 A. adder 51 B, comparator 51 C. and DFF(D fl 'P^ 0 P> 51D - 

[0062] And interpolation initiation timing value read from the memory table 31 . a control 

TrffL 3C I ( drawing 3 ) to selector 51A of the scale-factor round addition block section 51 for 

? Rhine - HS is in putted as the number of steps of a minus value. The above-mentioned 
every Rhine H ^ * J» te ^ _ ft ^ ^ ^ aggregate , ue 

wt^ca^ 

Synchronizing signal HD. while chose, and it is a value. - HS or -JA ,s supplied to adder 51 B. 
[00631 NexZ the interpolation pixel spacing value HGK read from the memory table 31 in a 

Vrtl Action 30 ( drawing3 ) for every Rhine is inputted into adder 51 B. and as this 
^^^ZSmSSSi^ HGK was mentioned above, according to the level contraction 

3?££5 ° f is Set »P bef ° r r nd ^ "l ad H G V 5 ?ad W ded e to 

u 11 Sartor 51A and it is a value. - The interpolation pixel spacing value HGK is added to 

HS or esUt is fnputted into comparator 51 C While comparator 51 C compares 

»„ Edition result here to zero value inputted beforehand, an addition result changes to the 
an addition ™ ^ ue8 of z P ero or m0 re plus value and the number of steps of the 

Z value ^1Z?Z£S££*~ interpolate initial phase detection block section , 52 
and S t V h a e .eve, blanking detection 

^trSt^^ and * e addition res f of 

adde ' 51B wW change to a plus value, if it is the number of steps of J A Under the present 
droumstances in order to show whether an addition result changes the interpolation pixel 
spac^g va"ue HGK to a plus value by adding how many times, counting can be earned out as the 

count N of a round showed drawing 10 . inputted it is 

r0064l That is selector 51 A is a interpolation initiation t.m.ng value. - When HS is inputted it is 
^Si^^'n^n timing value. - HS is supplied to adder 51 B. It is a -nterpolat.on 
Initiation timing value at adder 51 B. - HS and the interpolation p.xel spacing val Jf " GK ,f * 
added andThls addition result is the round aggregate value of a minus value. - If it is JA This 
round aggregate value - JA goes round to selector 51 A and selector 51 A ,s a .round aggregate 
X at tine following timing. - JA is chosen, and round addition w, be repeatec I unt, ^ he 
addition result in adder 51B changes to the number of steps of a plus value by comparator 51C. 
Therefore the number of steps of the plus value outputted from a comparator 51 is the 
Ration i nitiation timing value set up in the minus direction with the 00th pixel of ^ch Rhjne 
«W the starting point - It is the direction where HS is reverse, and the origin of the 00th p.xel w.ll 
be carried ou\ anTtte value of the number of steps of a plus direction will be acquired^ 
[0065 Next the interpolation initial phase detection block section 52 in the level distortion 
amendment processing section 50 consists of comparator 52A. selector 52B. and subtracter 

[00 C 66] Here, the number of steps of the plus value outputted from comparator 51 C of the scale- 

• •• 9004/12/21 
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factor round addition block section 51 is inputted into comparator 52A in the interpolate initial 
phase detection block section 52. and a selector 52B list at subtracter 52C. Furthermore. 32 
numbers of steps are beforehand inputted into comparator 52A in the interpolation initial phase 
detection block section 52. and subtracter 52C as a pixel spacing value GK read from the 
memory table 31 in a control section 30 ( drawin g 3 ) 

[0067] Here in comparator 52A of the interpolation initial phase detection block section 52 It 
asks whether the number of steps of the plus value outputted from comparator 51 C off ' *• 
scale-factor round addition block section 51 is larger than the pixel spac.ng value GK-32 number 
of steps to the pixel spacing value GK=32 number of steps inputted beforehand. When the 
number of steps of this plus value is smaller than the pixel spacing value GK. the 1 st shift s.gnal 
S= 0 is outputted. In being large, while outputting the 2nd shift signal S= 1 and controlling 
selector 52B by this 1st shift signal S= 0 or the 2nd shift signal S= 1 Furthermore, timing 
adjustment was carried out through timing regulator 54A in the timing adjustment block section 
54. and the 1 st shift signal S= 0 or the 2nd shift signal S= 1 is inputted into the interpolation 

filter section 55. ■ . 0 _ i 

[0068] Under the present circumstances, the 1st shift s.gnal S= 0 or the 2nd shift s.gnal S- 1 
inputted into the interpolation filter section 55 When it is functioning as a control s.gnal for 
setting up the pixel for interpolation initiation and the 1st shift s.gnal S= O .s inputted as for the 
pfxe for interpolation initiation, each Rhine serves as the 00th pixel. On the other hand, when the 
2nd shift signal S= 1 is inputted, as for the pixel for interpolation initiation, each Rh.ne serves as 

[u06 0 9]Moreover. when the 1st shift signal S= 0 is supplied to selector 52B Selector 52B carries 
out timing adjustment of the number of steps of a plus value smaller than the p.xel spac.ng value 
GK=32 number of steps outputted from comparator 51 C of the scale-factor round add.fon block 
section 51 through timing regulator 54B in the timing adjustment block section 54 from selector 
52B as it is The number of steps of a plus value smaller than the pixel spacing value GK— 32 
number of steps is inputted into the interpolation filter section 55 as a horizontal .nterpolat.on 
initial phase value XF. The horizontal interpolation initial phase value XF acquired here 
corresponds to the 00th pixel, as described above as a pixel for interpolation 'Nation 
[0070] On the other hand, when the 2nd shift signal S= 1 is supplied to selector 52B Selector 
52B subtracts the pixel spacing value GK=32 number of steps from the number of steps of a 
larger plus value than the pixel spacing value GK=32 number of steps outputted from comparator 
51 C of the scale-factor round addition block section 51 inputted into subtracter 52C. T.m.ng 
adjustment of the number of steps of the subtraction result of having become small .s earned 
out through timing regulator 54B in the timing adjustment block section 54 from the p.xel spac.ng 
value GK=32 number of steps. The number of steps of a result which subtracted is inputted mto 
the interpolation filter section 55 as a horizontal interpolation initial phase value XF, and the 
horizontal interpolation initial phase value XF acquired here corresponds to the 01st p.xel, as 
described above as a pixel for interpolation initiation. 

[0071] Moreover, the interpolation pixel spacing value HGK read from the memory table 31 .n a 
control section 30 ( drawing 3 ) for every Rhine carried out timing adjustment through t.m.ng 
regulator 54C in the timing adjustment block section 54, and is inputted into the mterpolation 
filter section 55 as new interpolation pixel spacing value HGK-NEW after timing < adjustment. 
Under the present circumstances, new interpolation pixel spacing value HGK-NEW after tim.ng 
adjustment is the same number of steps as the number of steps of the interpolat.on p.xel 
spacing value HGK memorized by the memory table 31, and timing adjustment is only made. 
[0072] Moreover, the number of steps of zero or more (plus value) values outputted from 
comparator 51 C in the scale-factor round addition block section 51 is inputted into counter 53A 
in the level blanking detection block section 53 as a level blanking width-of-face generation 
control signal HB. and Horizontal Synchronizing signal HD is inputted into this counter 53A. And 
counter 53A is reset to the timing of Horizontal Synchronizing signal HD, is stopping a count with 
the level blanking width-of-face generation control signal HB. computes the number of steps of 
zero or more (plus value) values outputted for every Rhine from comparator 51 C .n the scale- 
factor round addition block section 51 as a level bulan GINGU width-of-face value, and suppl.es 
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it to the pulse generation in the timing adjustment block section 54, and delay section 54D. Then, 
in the pulse generation in the timing adjustment block section 54, and delay section 54D, reset- 
signal R to the Rhine memory 56 is generated based on a level bulan GINGU width-of-face value. 

[0073] From the above, it is based on new interpolation pixel spacing value HGK-NEW after the 
1st shift signal S= 0 or the 2nd shift signal S= 1, the horizontal interpolation initial phase value 
XF, and timing adjustment in the interpolation filter section 55. Level distortion amendment 
processing is performed by carrying out pixel interpolation for every Rhine to the image data 
outputted from the perpendicular distortion amendment processing section 40. When an enable 
signal is outputted, it accumulates in the Rhine memory 56 temporarily for every Rhine, and after 
this, from the Rhine memory 56, sequential are recording is carried out and the image data of 
each Rhine is hereafter explained to the memory section (FIFO) 60 shown in drawing 3 
concretely. 

[0074] As shown in drawing 9 and drawing 10 , according to the gate angle alpha at the time of 
the projection from the lower part of a projector 10 { drawing 1 (a)}, and the level contraction 
scale factor to an image, the pixel spacing value GK, interpolation initiation timing value-HS, and 
the interpolation pixel spacing value HGK are beforehand memorized as level distortion 
amendment data by the memory table 31 in a control section 30 ( drawing 3 ). 
[0075] First, since it is beforehand set as the adjacent pixel spacing value GK=32 number of 
steps, the interpolation initiation timing value-HS=-84 number of steps, and the interpolation 
pixel spacing value HGK=56 number of steps in the 00th line In the scale-factor round addition 
block section 51 shown in drawing 8 , by two round addition The output value from comparator 
51 C in this scale-factor round addition block section 51 will change to the number of steps of 
plus, namely, the number of steps of -HS+HGK+HGK=-84+56+56=28 is obtained in the scale- 
factor round addition block section 51. 

[0076] Then, at comparator 52A in the interpolation initial-valve-position detection block section 
5£ shown in drawing 8 , in the scale-factor round addition block section 51, since the 
************ 28 number of steps is smaller than the pixel spacing value GK in the scale-factor 
round addition block section 51 to the ************ 28 number of steps as compared with the 
pixel spacing value GK=32 number of steps, the 1st shift signal S= 0 is supplied to selector 52B 
and the interpolation filter section 55 from comparator 52A. Here, selector 52B is outputted to 
the interpolation filter section 55 as it is in the scale-factor round addition block section 51 with 
the control signal of the 1 st shift signal S= 0 by making the ************ 28 number of steps 
into the interpolation initial phase value XF=28 number of steps. 

[0077] As shown in drawing 9 and drawing 1 1 , in the interpolation filter section 55, with 
therefore, the inputted 1st shift signal S= 0 to the 00th line Interpolation is started from the 
location where the pixel for interpolation initiation is the 00th pixel of the 00th line, and becomes 
the number of steps of interpolation initial phase value XF=28 with this 00th pixel as the starting 
point. Level distortion amendment is performed to the 00th line by carrying out pixel 
interpolation along with 00 lines every interpolation pixel spacing value HGK=56 number of steps 
from this interpolation initial valve position. 

[0078] Next, since it is beforehand set as the adjacent pixel spacing value GK=32 number of 
steps, the interpolation initiation timing value-HS=-77 number of steps, and the interpolation 
pixel spacing value HGK=54 number of steps in the 01st line Like the 00th above-mentioned line, 
in the scale-factor round addition block section 51 by two round addition The output value from 
comparator 51 C in this scale-factor round addition block section 51 will change to the number of 
steps of plus, namely, the number of steps of -HS+HGK+HGK=-77+54+54=31 is obtained in the 
scale-factor round addition block section 51. 

[0079] Then, in the interpolation initial-valve-position detection block section 52, since the 
************ 31 number of steps is smaller than the pixel spacing value GK=32 number of 
steps in the scale-factor round addition block section 51, the 1st shift signal S= 0 and the 
interpolation initial phase value XF=31 number of steps are outputted to the interpolation filter 
section 55 like the 00th above-mentioned line. 

[0080] As shown in drawing 9 , in the interpolation filter section 55, with therefore, the inputted 
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1st shift signal S= 0 to the 01st line Interpolation is started from the location where the pixel for 
interpolation initiation is the 00th pixel of the 01st line, and becomes the interpolation initial 
phase value XF=31 number of steps with this 00th pixel as the starting point. Level distortion 
amendment is performed to the 01st line by carrying out pixel interpolation along with 01 lines 
every interpolation pixel spacing value HGK=54 number of steps from this interpolation initial 
valve position. 

[0081] Next, since it is beforehand set as the adjacent pixel spacing value GK=32 number of 
steps, the interpolation initiation timing value-HS=-70 number of steps, and the interpolation 
pixel spacing value HGK=52 number of steps in the 02nd line Like the 00th above-mentioned line 
and the 01st line, in the scale-factor round addition block section 51 by two round addition The 
output value from this scale-factor round addition block section 51 will change to the number of 
steps of plus, namely, the number of steps of -HS+HGK+HGK=-70+52+52=34 is obtained in the 
scale-factor round addition block section 51. 

[0082] Then, at comparator 52A in the interpolation initial-valve-position detection block section 
52, in the scale-factor round addition block section 51, since the ************ 34 number of 
steps is larger than the pixel spacing value GK in the scale-factor round addition block section 
51 to the ************ 34 number of steps as compared with the pixel spacing value GK= : 32 
number of steps, the 2nd shift signal S= 1 is supplied to selector 52B and the interpolation filter 
section 55 from comparator 52A. Here, selector 52B is outputted to the interpolation filter 
section 55 by making into the interpolation initial phase value XF=2 number of steps the number 
of steps of a result which subtracted [ with the control signal of the 2nd shift signal S= 1 ] the 
pixel spacing value GK=32 number of steps to the ************ 34 number of steps in the 
scale-factor round addition block section 51 by subtractor 52C, i.e., the number of steps of 34- 
32=2. 

[0083] As shown in drawing 9 and drawing 1 1 , in the interpolation filter section 55, with 
therefore, the inputted 2nd shift signal S= 1 to the 02nd line Interpolation is started from the 
location where the pixel for interpolation initiation is the 01st pixel of the 02nd line, and becomes 
the interpolation initial phase value XF=2 number of steps with this 01st pixel as the starting 
point. Level distortion amendment is performed to the 02nd line by carrying out pixel 
interpolation along with 02 lines every interpolation pixel spacing value HGK=52 number of steps 
from this interpolation initial valve position. 

[0084] As described above, hereafter in the case of the 1st shift signal S= 0 Each Rhine starts 
pixel interpolation from the interpolation initial phase value XF over the 00th pixel. Level 
distortion amendment processing is performed for every interpolation pixel spacing value HGK of 
each Rhine. On the other hand, in the case of the 2nd CIF signal S= 1 Each Rhine started pixel 
interpolation from the interpolation initial phase value XF over the 01st pixel, carried out pixel 
interpolation for every interpolation pixel spacing value HGK one after another from this starting 
position, and has performed level distortion amendment processing. 

[0085] Under the present circumstances, as shown in drawing 9 , along with the arrow head H 
which showed the interpolation starting position in each Rhine with the two-dot chain line, the 
00th pixel turns into a pixel for interpolation initiation by the 00th line and the 01st line. The 01st 
pixel turns into a pixel for interpolation initiation to 02nd line - the 05th line, to 06th line - the 
12th line, the 00th pixel turns into a pixel for interpolation initiation, and the image DHL for 
keystone distortion amendment as shown in drawing 4 (c) on the whole is memorized by the 
memory section 60 ( drawing 3 ). 

[0086] In addition, if level distortion amendment processing of each Rhine is performed as 
mentioned above to the center section of each Rhine and it carries out to bilateral symmetry 
centering on this center section, the image DHL for keystone distortion amendment as shown in 
drawing 4 (c) will be obtained. 

[0087] Interpolation initiation timing value which starts interpolation virtually for every Rhine in 
the above-mentioned level distortion amendment processing section 50 - HS is changed. Change 
the interpolation initial phase value XF for every Rhine, and for every Rhine further by and the 
thing for which the interpolation pixel spacing value HGK equivalent to the level contraction 
scale factor to an image is changed, pixel interpolation is performed for every Rhine, and a 
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horizontal keystone distortion is amended Since functionality can be given between the 
interpolation pixels which each horizontal Rhine adjoins, horizontal image quality degradation 
generated in simple pixel infanticide at the time of level distortion amendment processing in 
which it explained in the conventional example can be pressed down. 

[0088] Although the perpendicular distortion amendment processing section 40 and the level 
distortion amendment processing section 50 mentioned the linear interpolation of two points as 
an example and explained generation of vertical interpolation Rhine, and horizontal pixel 
interpolation of each Rhine with the keystone distortion compensator concerning this invention 
explained in full detail above, it is applicable also to the four-point interpolation processing which 
increased the number of Rhine, and the number of pixels at the time of interpolation. 
[0089] Furthermore, although it explained that keystone distortion amendment processing was 
performed according to the gate angle alpha (or beta), the perpendicular direction, the 
perpendicular contraction scale factor that receives horizontally, and level contraction scale 
factor to a screen 14 of a projector 10 when obtaining the image DHL for keystone distortion 
amendment It is also possible to perform keystone distortion amendment processing to the 
above and reverse according to the gate angle alpha (or beta), the perpendicular direction, the 
perpendicular magnifying power that receives horizontally, and level magnifying power to a 
screen 14 of a projector 10. Thus, what is necessary is just to perform level distortion 
amendment processing in the direction which accumulates input image data in memory in 
advance, and performs perpendicular distortion amendment processing in the direction which the 
number of Rhine increases from this memory according to perpendicular magnifying power, and 
the horizontal number of pixels increases according to level magnifying power, in performing 
keystone distortion amendment processing, expanding an image to input image data. 
[0090] 

[Effect of the Invention] According to the keystone distortion amendment circuit concerning this 
invention explained in full detail above, especially in the level distortion amendment processing 
section The interpolation initiation timing value which starts interpolation virtually for every 
Rhine is changed. Change a interpolation initial phase value for every Rhine, and for every Rhine 
further by and the thing for which a interpolation pixel spacing value equivalent to the level 
contraction scale factor to an image or perpendicular magnifying power is changed, pixel 
interpolation is performed for every Rhine, arid a horizontal keystone distortion is amended Since 
functionality can be given between the interpolation pixels which each horizontal Rhine adjoins, 
horizontal image quality degradation generated in simple pixel infanticide at the time of level 
distortion amendment processing in which it explained in the conventional example can be 
pressed down. Moreover, in the level distortion amendment processing section, since what is 
necessary is just to store a pixel spacing value, and the interpolation initiation timing value of 
each Rhine and a interpolation pixel spacing value in a memory table, storage capacity of a 
memory table can be made small. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the keystone distortion compensator which 
amends beforehand the keystone distortion image produced on a screen electrically, when a 
projector is installed in a slanting lower part or the slanting upper part to a screen and the image 
from this projector is projected on a screen. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] With arrival of digital multimedia age, television broadcasting is also 
expanded on a screen, CS digital broadcast to which digitization is accelerated and broadcast is 
already carried out, and images with which broadcast was put very much in practical use 
recently, such as BS digital broadcasting, can be projected, and the projector equipped with the 
electrochromatic display light valve which can also expand and project the computer image of a 
high definition on a screen attracts attention further. 

[0003] Here, the projector of a front projection mold is installing the projector in a slanting lower 
part or the slanting upper part to a screen so that it may be put on the front side of a screen 
and existence of the projector itself may not usually become the hindrance of the appreciation 
to the image projected on the screen. A screen is installed in an parallel condition to the wall 
surface of the room, and, specifically, on the other hand, a projector is installed in the condition 
of having hung from above the floor level or head lining ahead [ of a screen ], in many cases. In 
addition, in the following explanation, it carries out projecting an image from an upper part side to 
a screen to calling it "projection from the upper part" like [ at the time of installing conversely 
projecting an image from a lower part side to a screen in "projection from a lower part", a call, 
and the condition of having hung the projector from head lining, like / at the time of installing a 
projector above the floor level ]. 

[0004] When an image is expanded and projected on a screen from a projector, drawing 1 Are 
drawing for explaining the keystone distortion image produced on a screen, and (a) shows the 
keystone distortion image by the projection from a lower part Drawing and drawing 2 which 
showed the keystone distortion image according [ (b) ] to the projection from the upper part are 
drawing for explaining the amendment approach of the conventional keystone distortion image, 
and (a) and (b) are drawings having shown the case where the keystone distortion image shown 
in drawing 1 (a) and (b) was amended electrically, respectively. 

[0005] As shown in drawing 1 (a), the projector 10 equipped with the electrochromatic display 
light valve is installed above the floor level here. And when the image displayed on the liquid 
crystal panel 12 used as display material is expanded on a screen 14 with a projector lens 13 and 
is projected with the light from the light source 11 in a projector 10 Since it instigates between 
14h of normals of optical-axis 10k of a projector 10, and the center position of a screen 14 and 
angle alpha exists, without 14h of normals of optical-axis 10k of a projector 10 and the center 
position of a screen 14 being in agreement On a screen 14, the keystone distortion (keystone 
distortion) image DL with the die length of the surface longer than the die length of a base is 
generated. 

[0006] On the other hand, as shown in drawing 1 (b), also when a projector 10 is installed in the 
condition of having hung from head lining Since it instigates between 14h of normals of optical- 
axis 10k of a projector 10, and the center position of a screen 14 and angle beta exists, without 
14h of normals of optical-axis 10k of a projector 10 and the center position of a screen 14 being 
in agreement On a screen 14, the keystone distortion (keystone distortion) image DU with the 
die length of the surface shorter than the die length of a base is generated. 
[0007] Under the present circumstances, according to the gate angles alpha and beta which 
change with the installation conditions of a projector 10, the generating condition of the 
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keystone distortion images DL and DU also changes. 

[0008] When it instigates between 14h of normals of optical-axis 10k of a projector 10, and the 
center position of a screen 14 and angle alpha (or beta) exists, in order to make it the keystone 
distortion image DL (or DU) not arise on a screen 14 since it is such, the various proposals of 
the solution technique more nearly optical than before or the electric solution technique are 
made. 

[0009] By preparing gate devices (for example, gate lens etc.) in the incident light study system 
of a projector 10, and adjusting the gate angle by the gate device concerned as a typical example 
of the optical solution technique Although the solution technique which amends the keystone 
distortion image DL (or DU) generated on a screen 14 exists, since a gate device etc. serves as 
cost quantity, the electric solution technique which carries out the following is adopted. 
[0010] Here, as a typical example of the electric solution technique, only the part of the pixel 
which thinned out and thinned out the pixel as opposed to the subject-copy image before the 
projection displayed on the liquid crystal panel 12 in a projector 10 has added the blanking field 
to both ends, for example as indicated by JP,5-37880,A. 

[0011] That is, after only the part of the pixel which thinned out the pixel for every Rhine, 
compressed and was thinned out so that it might become a trapezoid with the reverse upper and 
lower sides to the keystone distortion image DL which showed the image DLH for the keystone 
distortion amendment displayed on a liquid crystal panel 12 as shown at drawing 2 (a) in the 
projection from the lower part which installed the projector 10 above the floor level to drawing 1 
(a) has added the blanking field to both ends, it has projected. 

[0012] It has projected, after only the part of the pixel which thinned out the pixel for every 
Rhine, compressed and was thinned out so that it might become a trapezoid with the reverse 
upper and lower sides to the keystone distortion image DU which showed the image DUH for the 
keystone distortion amendment displayed on a liquid crystal panel 12 as shown at drawing 2 (b) 
in the projection from the upper part which hung the projector 10 from head lining on the other 
hand, and was installed to drawing 1 (b) has added the blanking field to both ends. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] According to the keystone distortion amendment circuit concerning this 
invention explained in full detail above, at the level distortion amendment processing section, it is 
especially, The interpolation initiation timing value which starts interpolation virtually for every 
Rhine is changed. Change a interpolation initial phase value for every Rhine, and for every Rhine 
further by and the thing for which a interpolation pixel spacing value equivalent to the level 
contraction scale factor to an image or perpendicular magnifying power is changed, pixel 
interpolation is performed for every Rhine, and a horizontal keystone distortion is amended Since 
functionality can be given between the interpolation pixels which each horizontal Rhine adjoins, 
horizontal image quality degradation generated in simple pixel infanticide at the time of level 
distortion amendment processing in which it explained in the conventional example can be 
pressed down. Moreover, in the level distortion amendment processing section, since what is 
necessary is just to store a pixel spacing value, and the interpolation initiation timing value of 
each Rhine and a interpolation pixel spacing value in a memory table, storage capacity of a 
memory table can be made small. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] By the way, the keystone distortion images DL and 
DU produced on a screen when a projector 10 is installed in a slanting lower part or the slanting 
upper part to a screen 14, as described above When amending electrically beforehand to the 
subject-copy image displayed on the liquid crystal panel 12 in a projector 10, the image DLH for 
keystone distortion amendment after carrying out keystone distortion amendment processing, or 
DUH Correlation is lost between Rhine where each other is perpendicularly adjoined since the 
number of Rhine is thinned out according to the perpendicular contraction scale factor to the 
perpendicular direction. And since correlation is lost also between the pixels which adjoin each 
other since it received horizontally and the horizontal number of pixels is thinned out for every 
Rhine It becomes the image with which the pixel shifted, where image quality is degraded 
remarkably, a keystone distortion image will be amended electrically, and the projection image of 
good image quality is not obtained on a screen 14. 

[0014] Moreover, as the source projected using a projector etc., the high-definition digital color 
picture not only by the standard image by the NTSC signal (National Television System 
Committee) which is a video signal of the standard television system of our country but CS 
digital broadcast, BS digital broadcasting, etc., the computer image of the high definition dealt 
with with a personal computer, etc. are used in recent years. 

[0015] Although the two-dimensional processing which performs processing of the vertical Rhine 
unit and processing of a horizontal pixel unit (dot unit) to coincidence is originally rational when 
performing keystone distortion amendment processing electrically For example, the SXGA (Super 
extended Graphics Array) image which is one of the computer images dealt with with a personal 
computer Since 1024 lines is perpendicularly formed by 1280 pixels, and a rectangle-like 
effective image field is formed horizontally and the horizontal clock frequency of a SXGA signal 
becomes 100MHz or more and a high speed, large-scale, in order to have to process horizontal 
processing at a high speed per pixel (dot unit) especially, when performing two-dimensional 
processing for a perpendicular direction and a horizontal direction to coincidence at the time of 
keystone distortion amendment processing — it is — it is — there are problems, such as 
needing a complicated hard configuration. 

[001 6] then — between adjacent pixels with each Rhine horizontal [ that the image for keystone 
distortion amendment after carrying out keystone distortion amendment processing has 
correlation between Rhine where each other is adjoined perpendicularly when performing 
keystone distortion amendment processing electrically ] — correlation — it is — amendment 
processing as horizontal moreover as vertical amendment processing — another ******** — a 
keystone distortion compensator with which a small-scale hard configuration can also perform 
keystone distortion amendment good is desired by things. 
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MEANS 

[Means for Solving the Problem] This invention is made in view of the above-mentioned 
technical problem. The 1st invention A projector is installed in a slanting lower part or the 
slanting upper part to a screen. In the keystone distortion compensator which amends 
beforehand electrically the keystone distortion image produced on this screen when the image 
displayed on the display material in this projector is projected on said screen In case the 
horizontal keystone distortion of said image is amended, the horizontal adjacent pixel spacing 
value in said display material, According to the level contraction scale factor or level magnifying 
power to a gate angle and said image to said projector, it is beforehand set up for every Rhine. 
And the level distortion amendment data which consist of a interpolation initiation timing value 
for starting pixel interpolation virtually from the time of day when timing is earlier than the head 
pixel of each Rhine, and a interpolation pixel spacing value between adjacent interpolation pixels 
are inputted. The interpolation initial phase value from said interpolation initiation timing value 
and said interpolation pixel spacing value to the pixel for interpolation initiation of each Rhine and 
this pixel for interpolation initiation is computed. It is the keystone distortion compensator 
characterized by having the level distortion amendment processing section which has the 
interpolation filter section for performing pixel interpolation for said every interpolation pixel 
spacing value one after another for every Rhine from the location of said interpolation initial 
phase value to said pixel for interpolation initiation. 

[0018] In the keystone distortion compensator of the 1st invention which described the 2nd 
invention above moreover, said level distortion amendment processing section Round addition is 
carried out until this interpolation initiation timing value changes said interpolation pixel spacing 
value to a plus value to said interpolation initiation timing value which is a minus value 
incorporated to the timing of a Horizontal Synchronizing signal. When the plus value outputted 
from the scale-factor round addition block section which outputs a plus value, and said scale- 
factor round addition block section is smaller than said pixel spacing value The 1st shift signal 
which directs that the pixel for interpolation initiation is a head pixel is outputted. While 
outputting said plus value as said interpolation initial phase value to said head pixel as it is, and 
when said plus value is larger than said pixel spacing value The 2nd shift signal which directs 
that it is the following pixel whose pixel for interpolation initiation is a head pixel is outputted. 
And the interpolation initial phase detection block section which outputs the value which 
subtracted said pixel spacing value from said plus value as said interpolation initial phase value 
to said following pixel, Said 1st shift signal outputted from said interpolation initial phase 
detection block section or said 2nd shift signal, and said interpolation initial phase value, It is the 
keystone distortion compensator characterized by having the timing adjustment block section 
which carries out timing adjustment of said interpolation pixel spacing value, respectively, and is 
outputted to said interpolation filter section. 
[0019] 

[Embodiment of the Invention] One example of the keystone distortion compensator concerning 
this invention is explained with reference to drawing 1 , drawing 3 . or drawing 1 1 below at a 
detail in order of <the whole keystone distortion compensator configuration and whole 
actuation>, the <perpendicular distortion amendment processing section>, and the <level 
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distortion amendment processing sectionX 

[0020] The block diagram having shown the whole keystone distortion compensator configuration 
which <keystone distortion compensator whole configuration and whole actuation> drawing 3 
requires for this invention, It is drawing shown typically [ in order that drawing 4 may explain 
actuation by the whole keystone distortion compensator concerning this invention ]. (a) shows 
the image array of a subject-copy image, and (b) shows the image array by perpendicular 
distortion amendment processing. Drawing having shown the image array of the image for 
keystone distortion amendment with which (c) is finally generated through perpendicular 
distortion amendment processing and level distortion amendment processing, Drawing 5 divides 
between Rhine of the perpendicular direction in a liquid crystal panel, and between the horizontal 
pixels of each Rhine with a predetermined number using the keystone distortion compensator 
concerning this invention at the time of perpendicular distortion amendment processing and level 
distortion amendment processing. It is drawing having shown the fundamental view at the time of 
acquiring a vertical interpolation phase value and a vertical horizontal interpolation phase value 
by this division. 

[0021] As shown in drawing 3 , the keystone distortion compensator 20 concerning this invention 
is applied to the projector 10 ( drawing 1 ) which used the electrochromatic display light valve 
etc., installs this projector 10 in a slanting lower part or the slanting upper part to a screen 14 
( drawing 1 ), and when an image is expanded and projected on a screen 14 from a projector 10, 
it amends beforehand electrically the keystone distortion image produced on a screen 14. Under 
the present circumstances, the gate angle alpha shown in drawing 1 (a) or drawing 1 (b) to the 
screen 14 or the gate angle beta is given by installing in a slanting lower part or the slanting 
upper part, and the projector 10 is constituted so that the image for keystone distortion 
amendment may be obtained according to the perpendicular contraction scale factor and level 
contraction scale factor to this gate angle alpha or the gate angle beta, and an image. 
[0022] In addition, it replaces with the perpendicular contraction scale factor and level 
contraction scale factor to an image, and it is also possible to obtain the image for keystone 
distortion amendment according to the perpendicular magnifying power and level magnifying 
power to an image, and it mentions later about this. 

[0023] The keystone distortion compensator 20 concerning above-mentioned this invention 
While generating Vertical Synchronizing signal VD, Horizontal Synchronizing signal HD, etc. from 
input image data and controlling the whole equipment The perpendicular distortion amendment 
data for generating interpolation Rhine, thinning out the number of Rhine for the perpendicular 
direction of an image according to a perpendicular contraction scale factor, The control section 
30 equipped with the memory table 31 which memorized the level distortion amendment data for 
carrying out pixel interpolation of the horizontal direction of an image, thinning out the number of 
pixels according to the level contraction scale factor for every Rhine according to the gate angle 
alpha to the screen 14 of a projector 10 (or beta), As opposed to the input image data displayed 
on the liquid crystal panel 12 in a projector 10 The perpendicular distortion amendment 
processing section 40 which performs vertical keystone distortion amendment processing per 
Rhine, The level distortion amendment processing section 50 which performs keystone distortion 
amendment processing that it is horizontal after performing vertical keystone distortion 
amendment processing, per pixel (dot unit) for every Rhine, The outline configuration is carried 
out from the memory section 60 of FIFO (FIFO) which outputs the image data which 
accumulated temporarily the image data after perpendicular distortion amendment processing 
and level distortion amendment processing, and was accumulated here to predetermined timing. 
[0024] under the present circumstances, the perpendicular distortion amendment processing 
section 40 and the level distortion amendment processing section 50 — another **** — by 
carrying out independently each, in case it is dealt with with a personal computer, improvement 
in the speed of keystone distortion amendment processing and the miniaturization of a hard 
scale are realized to the SXGA image which needs high-speed processing. 

[0025] Perpendicular distortion amendment processing **** 40 carries out filtering processing of 
the Rhine spacing with pixel interpolation, thinning out the vertical number of Rhine according to 
a perpendicular contraction scale factor. Moreover, level distortion amendment processing **** 
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50 To between Rhine of the upper and lower sides which adjoin each other by carrying out 
filtering processing of the pixel spacing with pixel interpolation, thinning out the number of pixels 
according to a level contraction scale factor to the horizontal direction in each Rhine, 
functionality is given and functionality is given also between the horizontal adjacent pixels of 
each Rhine. 

[0026] In addition, without restricting to this, after carrying out horizontal keystone distortion 
amendment processing previously, the sequence of the perpendicular distortion amendment 
processing section and the level distortion amendment processing section is replaced, and it is 
possible [ in the keystone distortion compensator 20 by the above-mentioned configuration, 
after performing vertical keystone distortion amendment processing previously to input image 
data, horizontal keystone distortion amendment processing is performed, but ] also in 
constituting so that vertical keystone distortion amendment processing may be carried out. 
[0027] Next, in the projection from the lower part which installed the projector 10 in above the 
floor level [ of a slanting lower part ] as opposed to the screen 14, the concept of perpendicular 
distortion amendment processing and level distortion amendment processing is explained using 
drawing 4 (a) - (c). 

[0028] As shown in drawing 4 (a), when it shall have N pixel horizontally and input image data is 
displayed on this liquid crystal panel 12 as it was, the subject-copy image by the pixel of a MxN 
individual of M lines (M pixels) is perpendicularly obtained in a liquid crystal panel 12. 
[0029] On the other hand, as shown in drawing 4 (b), when the perpendicular distortion 
amendment processing section 40 in the keystone distortion compensator 20 performs vertical 
keystone distortion amendment processing per Rhine to input image data, Rhine of the 
perpendicular direction of a liquid crystal panel 12 serves as an image which the perpendicular 
contraction scale factor increased from the lower part to **** toward the upper part 
[0030] Furthermore, as shown in drawing 4 (c), after performing vertical keystone distortion 
amendment processing When the level distortion amendment processing section 50 performs 
horizontal keystone distortion amendment processing per pixel (dot unit) for every Rhine Each 
horizontal pixel of a liquid crystal panel 12 becomes large as a level contraction scale factor has 
a small lower part and goes up, and the image DHL for keystone distortion amendment in the 
condition of having reverse-amended beforehand the keystone distortion image produced on the 
screen is obtained. 

[0031] Next, using the keystone distortion compensator 20, between Rhine of the perpendicular 
direction in a liquid crystal panel 12 and between the horizontal pixels of each Rhine are divided 
with a predetermined number at the time of perpendicular distortion amendment processing and 
level distortion amendment processing, and the fundamental view at the time of acquiring a 
vertical interpolation phase value and a vertical horizontal interpolation phase value by this 
division is previously described using drawing 5 . 

[0032] As shown in drawing 5 , in the effective image field of the shape of a rectangle of a liquid 
crystal panel 12, corresponding to a SXGA image, 1024 lines (1024 pixels) are prepared 
perpendicularly, and the Rhine address uses 10 bits or more, and is given in each Rhine. On the 
other hand, 1280 pixels is prepared horizontally, and the pixel number is given using 11 bits or 
more to each pixel. In addition, pixel interpolation processing horizontal to bilateral symmetry is 
possible for a horizontal direction centering on the center section of each Rhine. 
[0033] Moreover, both vertical Rhine spacing (= up-and-down pixel spacing) and horizontal 
adjacent pixel spacing of each Rhine are being set as the fixed spacing k and dividing into 32 
steps by making the inside of the fixed spacing k into a predetermined number, and show this 
division value for k/32 by the number of steps using 5 bits as a unit value (= 1 step value) to a 
phase value. 

[0034] And if the division value Y of the inside divided into 32 with the pixel data of each vertical 
Rhine as the starting point is perpendicularly set up for every Rhine as a vertical interpolation 
phase value when carrying out pixel interpolation processing, the phase value Y over one Rhine 
and the remaining division value to next Rhine nearest to this one Rhine are (32-Y). 
[0035] If similarly the division value X of the inside divided into 32 with each horizontal pixel of 
each Rhine as the starting point is set up for every pixel as a horizontal interpolation phase 
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value when carrying out pixel interpolation processing horizontally, the phase value X over one 
pixel and the remaining division value to the following pixel nearest to this one pixel serve as 
(32-X). 

[0036] In addition, what is necessary is just to set up the number of partitions N suitably 
according to the image quality precision of an image, although it checked that 32 division was 
good and set up in the example, if it corresponded to the SXGA image when dividing between 
Rhine and between pixels with a predetermined number. 

[0037] In the keystone distortion compensator which <perpendicular distortion amendment 
processing section> drawing 6 requires for this invention, the block diagram and drawing 7 which 
showed the perpendicular distortion amendment processing section are drawing for explaining 
interpolation Rhine at the time of the perpendicular distortion amendment processing section 
performing perpendicular distortion amendment processing. 

[0038] The perpendicular distortion amendment processing section 40 shown in drawing 6 is a 
thing based on Japanese Patent Application No. No. 359746 [11 to ] previously proposed from 
these people. As opposed to the keystone distortion image which will be generated when the 
subject-copy image displayed on a liquid crystal panel 12 by the projector 10 ( drawing 1 ) is 
expanded and projected on a screen 14 as it was In order to perform perpendicular distortion 
amendment processing for amending the keystone distortion about the perpendicular direction of 
an image especially to input image data, it has the interpolation filter section 41, the Rhine 
memory 42, the interpolation data change-over section 43, the line counter 44, and the 
comparator 45. 

[0039] In the above-mentioned perpendicular distortion amendment processing section 40, input 
image data is sent to the interpolation filter section 41. The above-mentioned interpolation filter 
section 41 is equipped with the perpendicular filter for generating the data of interpolation Rhine 
based on the interpolation phase value Y to the image data of the perpendicular direction for 
every Rhine among input image data. 

[0040] A control section 30 ( drawing 3 ) here The gate angle alpha to the screen 14 of a 
projector 10 (or beta) As perpendicular distortion amendment data which interpolate Rhine of the 
perpendicular direction of an image according to the perpendicular contraction scale factor to an 
image The interpolation phase value Y of the perpendicularly which each Rhine address B for 
interpolation and each Rhine address B which are displayed using 1 1 bits, and a pair are made, 
and is displayed using 5 bits is read from the memory table 31 ( drawing 3 ). While supplying each 
Rhine address B to a comparator 45, the vertical interpolation phase value Y is supplied to the 
interpolation filter section 41. 

[0041] In addition, in this example, the perpendicular distortion amendment data memorized by 
the memory table 31 ( drawing 3 ) are beforehand computed according to the gate angle alpha 
and perpendicular contraction scale factor at the time of projection from the lower part by the 
projector 10 { drawing 1 (a)}. 

[0042] Moreover, the control section 30 ( drawing 3 ) supplies Vertical Synchronizing signal VD 
and Horizontal Synchronizing signal HD which generated Vertical Synchronizing signal VD and 
Horizontal Synchronizing signal HD, and were generated from input image data here to the line 
counter 44. And a line counter 44 counts the number of Rhine of input image data based on 
Vertical Synchronizing signal VD and Horizontal Synchronizing signal HD, and has sent the 
counted value to the comparator 45 as the address A of an input line. 

[0043] The address A of an input line to which the above-mentioned comparator 45 was supplied 
from the line counter 44 (counted value) The sequential comparison of each Rhine address B for 
[ which was supplied from the memory table 31 ( drawing 3 ) ] interpolation is carried out When 
both address value is in agreement as a result of this comparison, the Rhine memory 42 and the 
interpolation data change-over section 43 are told about the enable signal which shows that the 
data of interpolation Rhine generated in the interpolation filter section 41 are effective (when it 
is A=B). 

[0044] On the other hand, sequential supply of the interpolation phase value Y of the 
perpendicularly each Rhine address B for interpolation and a pair are made is carried but from 
the memory table 31 ( drawing 3 ) at the interpolation filter section 41, and the data of 
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interpolation Rhine are generated based on the interpolation phase value Y between Rhine of the 
Rhine address B for interpolation, and Rhine of this near. 

[0045] That is, using drawing 7 as an approach of generating the data of interpolation Rhine of 
the input image data in the interpolation filter section 41, the linear interpolation of two points is 
mentioned as an example, and is explained. Here, the linear interpolation of two points calculates 
the image data of Rhine of the adjacent upper and lower sides according to the ratio of a 
interpolation phase value, it is driving Rhine of the upper and lower sides which adjoin each other 
by this ratio, and interpolation Rhine is generated virtually. 

[0046] As shown in drawing 7 , as for input image data, the sequential input of the image data 
[00] for every 1 level Rhine, [01], [02], and .. is carried out in the interpolation filter section 41 
per Rhine at the Rhine addresses 00, 01, and 02 and the order of .... 

[0047] And in the interpolation filter section 41, a interpolation operation is first performed as 
vertical two-point interpolation between the image data of the 00th line for interpolation [00], 
and the image data [01] of the 01st line. Under the present circumstances, since the division 
value Y which serves as vertical interpolation phase data to the image data [00] of the 00th line 
is beforehand set as 2 numbers of steps when between adjacent Rhine is divided into 32, for 
example, as drawing 5 explained, the remaining division value to next Rhine serves as the 
number-of-steps (32-Y) =30 number of steps. Therefore, in case the image data [00'] of 
interpolation Rhine is generated in the interpolation filter section 41, the operation of the 
following type is performed. [00'] =([00] x2+[01] x30) /32[0048] Next, between the 01st line and 
the 02nd line, since Rhine for interpolation is not set up, Rhine will be thinned out. 
[0049] Next, since the division value Y which turns into a vertical interpolation phase value to 
the image data [02] of the 02nd line is beforehand set as 19 numbers of steps when performing a 
interpolation operation between the image data of the 02nd line for interpolation [02], and the 
image data [03] of the 03rd line, the remaining division value to next Rhine serves as the 
number-of-steps (32-Y) =13 number of steps/Therefore, in case the image data [01 '] of 
interpolation Rhine is generated in the interpolation filter section 41, the operation of the 
following type is performed. [01'] =([02] x1 9+[03] x13) /32[0050] the following — the same — 
carrying out — Rhine — a number — perpendicular — contraction — a scale factor — having 
corresponded — interpolation — an object — each — Rhine — the address — B — following - 

— thinning out — having — while — Rhine — between — interpolating — things — interpolation 

— Rhine — image data — [— 00 — ' — ] — [— 01 — 9 — ] — [— 02 — '—] — [— 03 — ' — 
] .... order — henceforth — each — Rhine — ******** — interpolation — Rhine — generating 

— having . 

[0051] And the image data of each interpolation Rhine outputted from the interpolation filter 
section 41 is temporarily stored in the Rhine memory 42 at each time when the enable signal 
from a comparator 45 was taken out, and the sequential output is carried out at the interpolation 
data change-over section 43. 

[0052] Next, in the interpolation data change-over section 43, while outputting to the level 
distortion amendment processing section 50 which mentions later the image data of interpolation 
Rhine by which the sequential output was carried out from the Rhine memory 42 at each time 
when the enable signal from a comparator 45 was taken out, when an enable signal is not taken 
out, the constant data set as arbitration are outputted to the level distortion amendment 
processing section 50 side. Under the present circumstances, the constant data set as 
arbitration are data for masking Rhine other than effective Rhine of the image reduced by 
perpendicular distortion amendment processing. And the condition of drawing 4 (b) which 
explained previously the image data which performed perpendicular distortion amendment 
processing by the perpendicular distortion amendment processing section 40 is acquired. 
[0053] Rhine of the Rhine address B for [ corresponding to the perpendicular contraction scale 
factor to an image at the above-mentioned level distortion amendment processing section 50 ] 
interpolation, By generating interpolation Rhine based on the interpolation phase value Y 
between Rhine of this near, and amending a vertical keystone distortion Since functionality can 
be given between interpolation Rhine where each other is adjoined perpendicularly, image quality 
degradation of the perpendicularly it generates in simple pixel infanticide at the time of 
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perpendicular distortion amendment processing in which it explained in the conventional example 
can be pressed down. 

[0054] In the keystone distortion compensator which <level distortion amendment processing 
section> drawing 8 requires for this invention Drawing for explaining the level direct distortion 
amendment data at the time of the block diagram and drawing 9 which showed the level 
distortion amendment processing section performing level direct distortion amendment 
processing by the level distortion amendment processing section, Drawing having shown the level 
direct distortion amendment data at the time of drawing 10 performing level direct distortion 
amendment processing by the level distortion amendment processing section on the chart and 
drawing 1 1 are drawings having shown the actuation which performs level direct distortion 
amendment processing by the level distortion amendment processing section. 
[0055] As opposed to the keystone distortion image which will be generated when the level 
distortion amendment processing section 50 shown in drawing 8 expands the subject-copy image 
displayed on a liquid crystal panel 12 by the projector 10 ( drawing 1 ) to a screen 14 as it was 
and projects it In order to perform level distortion amendment processing for amending the 
keystone distortion about the horizontal direction of an image especially to the image data from 
the perpendicular distortion amendment processing section 40 It has the scaleH^ctor round 
addition block section 51, the interpolation initial phase detection block section 52, the level 
blanking detection block section 53, the timing adjustment block section 54, the interpolation 
filter section 55, and the Rhine memory 56. 

[0056] In case level distortion amendment processing is performed in the level distortion 
amendment processing section 50, as shown in drawing 9 , here If the inside of the fixed spacing 
k between the pixels which adjoin each other all over each Rhine is divided into 32 steps as 
mentioned above, and it explains below by making 1/32xk into the number of unit steps (=1 
number of steps) The pixel spacing value GK between adjacent pixels is memorized by the 
memory table 31 in a control section 30 ( drawing 3 ), as each Rhine serves as 32 numbers of 
steps and this pixel spacing value GK was shown in drawing 10 . 

[0057] Moreover, if pixel interpolation shall be virtually started from the time of day when timing 
is earlier than the 00th pixel which turns into a head pixel all over each Rhine as shown in 
drawing 9 This interpolation initiation timing value - HS The number of steps of interpolation 
initiation timing value-HS which is a minus value is beforehand set [ with the 00th pixel as the 
starting point in each Rhine ] up according to the gate angle alpha at the time of projection 
toward the minus (-) direction from the lower part by the projector 10 { drawing 1 (a)} for every 
Rhine. This interpolation initiation timing value - As HS was also shown in drawing 10 , the 
memory table 31 in a control section 30 ( drawing 3 ) memorizes. 

[0058] Moreover, the level contraction scale factor is beforehand set up for every Rhine, and 
this level contraction scale factor is permuted and displayed on the interpolation pixel spacing 
value HGK which carried out pixel interpolation horizontally all over each Rhine, as shown in 
drawing 9 . And as the number of steps of the interpolation pixel spacing value HGK of each 
Rhine is beforehand set up according to the gate angle alpha of a projector 10 and this 
interpolation pixel spacing value HGK was also shown in drawing 10 , the memory table 31 in a 
control section 30 ( drawing 3 ) memorizes. Here, when the interpolation pixel spacing value HGK 
and the pixel spacing value HGK are in agreement, a level contraction scale factor is 1, many 
numbers of pixels more nearly horizontal as the interpolation pixel spacing value HGK becomes 
larger than the pixel spacing value HGK, a level contraction scale factor becomes large and a 
level contraction scale factor becomes larger will be thinned out, and pixel interpolation will be 
performed. 

[0059] In case pixel interpolation is horizontally carried out all over each Rhine, moreover, among 
the horizontal interpolation phase values X over each pixel If the interpolation phase value over 
the first pixel for interpolation is called below the interpolation initial phase value XF, the first 
pixel for interpolation in the 00th pixel which turns into a head pixel so that it may mention later 
Or it is either of the 01st pixels used as the next pixel of a head pixel, and the horizontal 
interpolation initial phase value XF at this time is computed by the scale-factor round addition 
block section 51 in the level distortion amendment processing section 50 shown in drawing 8 , 
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and the interpolation initial phase detection block section 52. 

[0060] Under the present circumstances, compute beforehand the interpolation phase value X 
over each pixel for interpolation all over each Rhine, and memory is made to memorize at the 
time of level distortion amendment processing. Since memory space will become immense if this 
approach is adopted although the same result is obtained also by the approach of performing 
pixel interpolation for every pixel based on the interpolation phase value X between the pixel for 
interpolation, and the pixel of this near, In this example, memory space is reduced by making the 
interpolation pixel spacing value HGK for carrying out pixel interpolation at the spacing same all 
over the same Rhine memorize with the interpolation initial phase value XF and this interpolation 
initial phase value XF of each Rhine as the starting point 

[0061] The scale-factor round addition block section 51 in return and the level distortion 
amendment processing section 50 is constituted by drawing 8 so that round addition may be 
performed by selector 51 A, adder 51 B, comparator 51 C, and DFF(D flip-flop)51D. 
[0062] And interpolation initiation timing value read from the memory table 31 in a control 
section 30 ( drawing 3 ) to selector 51 A of the scale-factor round addition block section 51 for 
every Rhine - HS is inputted as the number of steps of a minus value. The above-mentioned 
selector 51 A is the inputted interpolation initiation timing value. - It is the round aggregate value 
which carries out the following to HS. - Chose either of the JA(s) to the timing of Horizontal 
Synchronizing signal HD f while chose, and it is a value: - HS or -JA is supplied to adder 51 B. 
[0063] Next, the interpolation pixel spacing value HGK read from the memory table 31 in a 
control section 30 ( drawing 3 ) for every Rhine is inputted into adder 51 B, and as this 
interpolation pixel spacing value HGK was mentioned above, according to the level contraction 
scale factor of each Rhine, the number of steps is set up beforehand. And in adder 51 B, while 
chose by selector 51 A, and it is a value. - The interpolation pixel spacing value HGK is added to 
HS or -JA. An addition result is inputted into comparator 51 C. While comparator 51 C compares 
an addition result here to zero value inputted beforehand, an addition result changes to the 
number of steps of a with a values of zero or more plus value and the number of steps of the 
plus value of cod roe is outputted to the interpolation initial phase detection block section 52 
and the level blanking detection block section 53 Round aggregate value from which the addition 
result became a minus value smaller than zero value - Round addition is carried out until it will 
return an addition result to selector 51 A through DFF(D flip— flop)51 D and the addition result of 
adder 51 B will change to a plus value, if it is the number of steps of JA. Under the present 
circumstances, in order to show whether an addition result changes the interpolation pixel 
spacing value HGK to a plus value by adding how many times, counting can be carried out as the 
count N of a round showed drawing 10 . 

[0064] That is, selector 51 A is a interpolation initiation timing value. - When HS is inputted, it is 
this interpolation initiation timing value. - HS is supplied to adder 51 B. It is a interpolation 
initiation timing value at adder 51 B. - HS and the interpolation pixel spacing value HGK are 
added, and this addition result is the round aggregate value of a minus value. - If it is JA This 
round aggregate value - JA goes round to selector 51 A and selector 51 A is a round aggregate 
value at the following timing. - JA is chosen, and round addition will be repeated until the 
addition result in adder 51 B changes to the number of steps of a plus value by comparator 51 C. 
Therefore, the number of steps of the plus value outputted from a comparator 51 is the 
interpolation initiation timing value set up in the minus. direction with the 00th pixel of each Rhine 
as the starting point. - It is the direction where HS is reverse, and the origin of the 00th pixel will 
be carried out and the value of the number of steps of a plus direction will be acquired. 
[0065] Next, the interpolation initial phase detection block section 52 in the level distortion 
amendment processing section 50 consists of comparator 52A, selector 52B, and subtracter 
52C. 

[0066] Here, the number of steps of the plus value outputted from comparator 51 C of the scale- 
factor round addition block section 51 is inputted into comparator 52 A in the interpolation initial 
phase detection block section 52, and a selector 52B list at subtractor 52C. Furthermore, 32 
numbers of steps are beforehand inputted into comparator 52A in the interpolation initial phase 
detection block section 52, and subtractor 52C as a pixel spacing value GK read from the 
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memory table 31 in a control section 30 ( drawing 3 ). 

[0067] Here in comparator 52A of the interpolation initial phase detection block section 52 It 
asks whether the number of steps of the plus value outputted from comparator 51 C of the 
scale-factor round addition block section 51 is larger than the pixel spacing value GK=32 number 
of steps to the pixel spacing value GK=32 number of steps inputted beforehand. When the 
number of steps of this plus value is smaller than the pixel spacing value GK, the 1st shift signal 
S= 0 is outputted. In being large, while outputting the 2nd shift signal S= 1 and controlling 
selector 52B by this 1st shift signal S= 0 or the 2nd shift signal S= 1 Furthermore, timing 
adjustment was carried out through timing regulator 54A in the timing adjustment block section 
54, and the 1st shift signal S= 0 or the 2nd shift signal S= 1 is inputted into the interpolation 
filter section 55. 

[0068] Under the present circumstances, the 1st shift signal S= 0 or the 2nd shift signal S= 1 
inputted into the interpolation filter section 55 When it is functioning as a control signal for 
setting up the pixel for interpolation initiation and the 1st shift signal S= 0 is inputted, as for the 
pixel for interpolation initiation, each Rhine serves as the 00th pixel. On the other hand, when the 
2nd shift signal S— 1 is inputted, as for the pixel for interpolation initiation, each Rhine serves as 
the 01st pixel. 

[0069] Moreover, when the 1st shift signal S= 0 is supplied to selector 52B Selector 52B carries 
out timing adjustment of the number of steps of a plus value smaller than the pixel spacing value 
GK=32 number of steps outputted from comparator 51 C of the scale-factor round addition block 
section 51 through timing regulator 54B in the timing adjustment block section 54 from selector 
52B as it is. The number of steps of a plus value smaller than the pixel spacing value GK=32 
number of steps is inputted into the interpolation filter section 55 as a horizontal interpolation 
initial phase value XF. The horizontal interpolation initial phase value XF acquired here 
corresponds to the 00th pixel, as described above as a pixel for interpolation initiation. 
[0070] On the other hand, when the 2nd shift signal S= 1 is supplied to selector 52B Selector 
52B subtracts the pixel spacing value GK=32 number of steps from the number of steps of a 
larger plus value than the pixel spacing value GK=32 number of steps outputted from comparator 
51 C of the scale-factor round addition block section 51 inputted into subtractor 52C. Timing 
adjustment of the number of steps of the subtraction result of having become small is carried 
out through timing regulator 54B in the timing adjustment block section 54 from the pixel spacing 
value GK=32 number of steps. The number of steps of a result which subtracted is inputted into 
the interpolation filter section 55 as a horizontal interpolation initial phase value XF, and the 
horizontal interpolation initial phase value XF acquired here corresponds to the 01st pixel, as 
described above as a pixel for interpolation initiation. 

[0071] Moreover, the interpolation pixel spacing value HGK read from the memory table 31 in a 
control section 30 ( drawing 3 ) for every Rhine carried out timing adjustment through timing 
regulator 54C in the timing adjustment block section 54, and is inputted into the interpolation 
filter section 55 as new interpolation pixel spacing value HGK-NEW after timing adjustment. 
Under the present circumstances, new interpolation pixel spacing value HGK-NEW after timing 
adjustment is the same number of steps as the number of steps of the interpolation pixel 
spacing value HGK memorized by the memory table 31, and timing adjustment is only made. 
[0072] Moreover, the number of steps of zero or more (plus value) values outputted from 
comparator 51 C in the scale-factor round addition block section 51 is inputted into counter 53A 
in the level blanking detection block section 53 as a level blanking width-of-face generation 
control signal HB, and Horizontal Synchronizing signal HD is inputted into this counter 53A. And 
counter 53A is reset to the timing of Horizontal Synchronizing signal HD, is stopping a count with 
the level blanking width-of-face generation control signal HB, computes the number of steps of 
zero or more (plus value) values outputted for every Rhine from comparator 51 C in the scale- 
factor round addition block section 51 as a level bulan GINGU width-of-face value, and supplies 
it to the pulse generation in the timing adjustment block section 54, and delay section 54D. Then, 
in the pulse generation in the timing adjustment block section 54, and delay section 54D, reset- 
signal R to the Rhine memory 56 is generated based on a level bulan GINGU width-of-face value. 
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[0073] From the above, it is based on new interpolation pixel spacing value HGK-NEW after the 
1st shift signal S= 0 or the 2nd shift signal S= 1, the horizontal interpolation initial phase value 
XF, and timing adjustment in the interpolation filter section 55. Level distortion amendment 
processing is performed by carrying out pixel interpolation for every Rhine to the image data 
outputted from the perpendicular distortion amendment processing section 40. When an enable 
signal is outputted, it accumulates in the Rhine memory 56 temporarily for every Rhine, and after 
this, from the Rhine memory 56, sequential are recording is carried out and the image data of 
each Rhine is hereafter explained to the memory section (FIFO) 60 shown in drawing 3 
concretely. 

[0074] As shown in drawing 9 and drawing 10 , according to the gate angle alpha at the time of 
the projection from the lower part of a projector 10 { drawing 1 (a)}, and the level contraction 
scale factor to an image, the pixel spacing value GK, interpolation initiation timing value-HS, and 
the interpolation pixel spacing value HGK are beforehand memorized as level distortion 
amendment data by the memory table 31 in a control section 30 ( drawing 3 ). 
[0075] First, since it is beforehand set as the adjacent pixel spacing value GK=32 number of 
steps, the interpolation initiation timing value-HS=-84 number of steps, and the interpolation 
pixel spacing value HGK=56 number of steps in the 00th line In the scale-factor round addition 
block section 51 shown in drawing 8 , by two round addition The output value from comparator 
51 C in this scale-factor round addition block section 51 will change to the number of steps of 
plus, namely, the number of steps of -HS+HGK+HGK=-84+56+56=28 is obtained in the scale- 
factor round addition block section 51. 

[0076] Then, at comparator 52A in the interpolation initial-valve-position detection block section 
52 shown in drawing 8 , in the scale-factor round addition block section 51, since the 
************ 28 number of steps is smaller than the pixel spacing value GK in the scale-factor 
round addition block section 51 to the ************ 28 number of steps as compared with the 
pixel spacing value GK=32 number of steps, the 1st shift signal S= 0 is supplied to selector 52B 
and the interpolation filter section 55 from comparator 52A. Here, selector 52B is outputted to 
the interpolation filter section 55 as it is in the scale-factor round addition block section 51 with 
the control signal of the 1st shift signal S= 0 by making the ************ 28 number of steps 
into the interpolation initial phase value XF=28 number of steps. 

[0077] As shown in drawing 9 and drawing 11 , in the interpolation filter section 55, with 
therefore, the inputted 1 st shift signal S= 0 to the 00th line Interpolation is started from the 
location where the pixel for interpolation initiation is the 00th pixel of the 00th line, and becomes 
the number of steps of interpolation initial phase value XF=28 with this 00th pixel as the starting 
point. Level distortion amendment is performed to the 00th line by carrying out pixel 
interpolation along with 00 lines every interpolation pixel spacing value HGK=56 number of steps 
from this interpolation initial valve position. 

[0078] Next, since it is beforehand set as the adjacent pixel spacing value GK=32 number of 
steps, the interpolation initiation timing value-HS=-77 number of steps, and the interpolation 
pixel spacing value HGK=54 number of steps in the 01st line Like the 00th above-mentioned line, 
in the scale-factor round addition block section 51 by two round addition The output value from 
comparator 51 C in this scale-factor round addition block section 51 will change to the number of 
steps of plus, namely, the number of steps of -HS+HGK+HGK=-77+54+54=31 is obtained in the 
scale-factor round addition block section 51. 

[0079] Then, in the interpolation initial-valve-position detection block section 52, since the 
************ 31 number of steps is smaller than the pixel spacing value GK=32 number of 
steps in the scale-factor round addition block section 51, the 1st shift signal S= 0 and the 
interpolation initial phase value XF=31 number of steps are outputted to the interpolation filter 
section 55 like the 00th above-mentioned line. 

[0080] As shown in drawing 9 , in the interpolation filter section 55, with therefore, the inputted 
1st shift signal S= 0 to the 01st line Interpolation is started from the location where the pixel for 
interpolation initiation is the 00th pixel of the 01st line, and becomes the interpolation initial 
phase value XF=31 number of steps with this 00th pixel as the starting point Level distortion 
amendment is performed to the 01st line by carrying out pixel interpolation along with 01 lines 
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every interpolation pixel spacing value HGK=54 number of steps from this interpolation initial 
valve position. 

[0081] Next, since it is beforehand set as the adjacent pixel spacing value GK=32 number of 
steps, the interpolation initiation timing value-HS=-70 number of steps, and the interpolation 
pixel spacing value HGK=52 number of steps in the 02nd line Like the 00th above-mentioned line 
and the 01st line, in the scale-factor round addition block section 51 by two round addition The 
output value from this scale-factor round addition block section 51 will change to the number of 
steps of plus, namely, the number of steps of -HS+HGK+HGK=-70+52+52=34 is obtained in the 
scale-factor round addition block section 51. 

[0082] Then, at comparator 52A in the interpolation initial-valve-position detection block section 
52, in the scale-factor round addition block section 51, since the ************ 34 number of 
steps is larger than the pixel spacing value GK in the scale-factor round addition block section 
51 to the ************ 34 number of steps as compared with the pixel spacing value GK=32 
number of steps, the 2nd shift signal S= 1 is supplied to selector 52B and the interpolation filter 
section 55 from comparator 52A. Here, selector 52B is outputted to the interpolation filter 
section 55 by making into the interpolation initial phase value XF=2 number of steps the number 
of steps of a result which subtracted [ with the control signal of the 2nd shift signal S= 1 ] the 
pixel spacing value GK=32 number of steps to the ************ 34 number of steps in the 
scale-factor round addition block section 51 by subtractor 52C, i.e., the number of steps of 34- 
32=2. 

[0083] As shown in drawing 9 and drawing 1 1 , in the interpolation filter section 55, with 
therefore, the inputted 2nd shift signal S= 1 to the 02nd line Interpolation is started from the 
location where the pixel for interpolation initiation is the 01st pixel of the 02nd line, and becomes 
the interpolation initial phase value XF=2 number of steps with this 01st pixel as the starting 
point. Level distortion amendment is performed to the 02nd line by carrying out pixel 
interpolation along with 02 lines every interpolation pixel spacing value HGK=52 number of steps 
from this interpolation initial valve position. 

[0084] As described above, hereafter in the case of the 1st shift signal S= 0 Each Rhine starts 
pixel interpolation from the interpolation initial phase value XF over the 00th pixel. Level 
distortion amendment processing is performed for every interpolation pixel spacing value HGK of 
each Rhine. On the other hand, in the case of the 2nd CIF signal S= 1 Each Rhine started pixel 
interpolation from the interpolation initial phase value XF over the 01st pixel, carried out pixel 
interpolation for every interpolation pixel spacing value HGK one after another from this starting 
position, and has performed level distortion amendment processing. 

[0085] Under the present circumstances, as shown in drawing 9 , along with the arrow head H 
which showed the interpolation starting position in each Rhine with the two-dot chain line, the 
00th pixel turns into a pixel for interpolation initiation by the 00th line and the 01st line. The 01st 
pixel turns into a pixel for interpolation initiation to 02nd line - the 05th line, to 06th line - the 
12th line, the 00th pixel turns into a pixel for interpolation initiation, and the image DHL for 
keystone distortion amendment as shown in drawing 4 (c) on the whole is memorized by the 
memory section 60 ( drawing 3 ). 

[0086] In addition, if level distortion amendment processing of each Rhine is performed as 
mentioned above to the center section of each Rhine and it carries out to bilateral symmetry 
centering on this center section, the image DHL for keystone distortion amendment as shown in 
drawing 4 (c) will be obtained. 

[0087] Interpolation initiation timing value which starts interpolation virtually for every Rhine in 
the above-mentioned level distortion amendment processing section 50 - HS is changed. Change 
the interpolation initial phase value XF for every Rhine, and for every Rhine further by and the 
thing for which the interpolation pixel spacing value HGK equivalent to the level contraction 
scale factor to an image is changed, pixel interpolation is performed for every Rhine, and a 
horizontal keystone distortion is amended Since functionality can be given between the 
interpolation pixels which each horizontal Rhine adjoins, horizontal image quality degradation 
generated in simple pixel infanticide at the time of level distortion amendment processing in 
which it explained in the conventional example can be pressed down. 
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[0088] Although the perpendicular distortion amendment processing section 40 and the level 
distortion amendment processing section 50 mentioned the linear interpolation of two points as 
an example and explained generation of vertical interpolation Rhine, and horizontal pixel 
interpolation of each Rhine with the keystone distortion compensator concerning this invention 
explained in full detail above, it is applicable also to the four-point interpolation processing which 
increased the number of Rhine, and the number of pixels at the time of interpolation. 
[0089] Furthermore, although it explained that keystone distortion amendment processing was 
performed according to the gate angle alpha (or beta), the perpendicular direction, the 
perpendicular contraction scale factor that receives horizontally, and level contraction scale 
factor to a screen 14 of a projector 10 when obtaining the image DHL for keystone distortion 
amendment It is also possible to perform keystone distortion amendment processing to the 
above and reverse according to the gate angle alpha (or beta), the perpendicular direction, the 
perpendicular magnifying power that receives horizontally, and level magnifying power to a 
screen 14 of a projector 10. Thus, what is necessary is just to perform level distortion 
amendment processing in the direction which accumulates input image data in memory in 
advance, and performs perpendicular distortion amendment processing in the direction which the 
number of Rhine increases from this memory according to perpendicular magnifying power, and 
the horizontal number of pixels increases according to level magnifying power, in performing 
keystone distortion amendment processing, expanding an image to input image data. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

rDrawing 1] When an image is expanded and projected on a screen from a projector, it is drawing 
for explaining the keystone distortion image produced on a screen. 

l"Drawing 2] It is drawing for explaining the amendment approach of the conventional keystone 
distortion image. 

[Drawing 3] It is the block diagram having shown the whole keystone distortion compensator 
configuration concerning this invention. 

[Drawing 4] In order to explain actuation by the whole keystone distortion compensator 
concerning this invention, it is drawing shown typically. 

[Drawing 5] It is drawing having shown the fundamental view at the time of dividing between 
Rhine of the perpendicular direction in a liquid crystal panel, and between the horizontal pixels of 
each Rhine with a predetermined number at the time of perpendicular distortion amendment 
processing and level distortion amendment processing, and acquiring a vertical interpolation 
phase value and a vertical horizontal interpolation phase value by this division using the keystone 
distortion compensator concerning this invention. 

[Drawing 6] In the keystone distortion compensator concerning this invention, it is the block 
diagram having shown the perpendicular distortion amendment processing section. 
[Drawing 7] It is drawing for explaining interpolation Rhine at the time of the perpendicular 
distortion amendment processing section performing perpendicular distortion amendment 
processing. 

[Drawing 8] In the keystone distortion compensator concerning this invention, it is the block 
diagram having shown the level distortion amendment processing section. 
[Drawing 9] It is drawing for explaining the horizontal direct distortion amendment data at the 
time of the level distortion amendment processing section performing horizontal direct distortion 
amendment processing. 

[Drawing 10] It is drawing having shown the horizontal direct distortion amendment data at the 
time of the level distortion amendment processing section performing horizontal direct distortion 
amendment processing on the chart 

[Drawing 1 1] It is drawing having shown the actuation which performs horizontal direct distortion 
amendment processing by the level distortion amendment processing section. 
[Description of Notations] 

10 [ — Projector lens, ] — A projector, 1 1 — The light source, 12 — A liquid crystal panel, 13 
14 [ — Memory table, ] — A screen, 20 — A keystone distortion compensator, 30 — A control 
section, 31 40 — The perpendicular distortion amendment processing section, 41 — 
Interpolation filter sections 41 and 42 — Rhine memory, 43 [ — Level distortion amendment 
processing section, ] — The interpolation data change-over section, 44 — A line counter, 45 — 
A comparator, 50 51 — The scale-factor round addition block section, 52 — Interpolation initial 
phase detection block section, 53 — The level blanking detection block section, 54 — Timing 
adjustment block section, 55 [ — Gate angle, ] — The interpolation filter section, 56 — The 
Rhine memory, 60 — The memory section, alpha, beta GK [ — A vertical interpolation phase 
value, X / — A horizontal interpolation phase value, XF / — A horizontal interpolation initial 
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phase value, S= 0 / — The 1 st shift signal, S= 1 / — The 2nd shift signal. ] — A pixel spacing 
value, -HS — A interpolation initiation timing value, HGK — A interpolation pixel spacing value, Y 



[Translation done.] 
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[Drawing 5] 
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1 

[4$fflFS#0«8H] 

irnxmi] 7u*j** **** y-wzMXsX&ib 
^g&fl-iwS** uplift* mib* * y->\hK«arufci$ 

^ffiRtfR 9 5 «ra®*P^ o«Hilj^PflPSfii[^ <b ft 
* -T 5 AS* 2813 

Mtmmmmi&x r> vj^M&^Ktt, ttnnM^i 30 
wm&ifcmmm<D#L<Dmm'?ibz> t 2 > 

1 h«^fimiB» 2 >^ hfs-^Rt/striE«ra«oai 40 

So 

[xnomiiftM] 
[0001] 
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[0 0 0 2] 

^t^* y-v±iwjt^:L-c«at-e#-5 

[0 0 0 3] r.^T% ffl#jM*ffl<&:/P^***f± % » 

if i-ft<bftv>«£ 5 i-. /dv?x^^^ y — ^teii-L 
OT^tfaMogffij2:*tUTWTft*tffil2:^^ y-VaWR 

ft*5 x £JLT^ttM^*5V^X, ^o^ai^^SrflcilcRa 
Lfc#^(7)J:5(-s y— >1w#LTT*«a>fe'W« 

[0004] Hlfi^oi^^^^^feBHtSr^^y— ^ 

©SWfc J: U (b) f±JJ^**fe© 

(a) B (b) 1101 (a) , (b) 

[0005] ::t, 1211 (a) j^l^q< > ^7- 
^fl^^f h^^«r«*.'*:^o^3:^# 1 0Sr*±^K 
IU 7K2is*,#9 1 0rt<O3taSl l3&»feO*-C 

«»«Wti:fta**^*/H 2ic*^Lfeiij«4:aWU' 
VXl 3JrJ: t)X>> y-^l 4±fclfcfcLTi$H&Lfc» 

^p^x^^io^ttiokt^^y-yi4 
Ot'frtt«OjSH»l 4 h kit— Wc&rriz* zfuit^f* 
1 o<n%Mi okk*? y-vi 4^+*Wft:«oife**i 
4 h fc<0MI£fc:lo9« tt*sflqEt"-5fc«>l^ ^^y — > 
1 4±^tt±iZ2^ftSASjSiao«$J:5*t%'&jg3l* 

[0006] 01 (b) \z^itiu<^ 

T'pC/x^^I O^tll 0ki:^^y-yi4^) 

*'t,Haa^ftS8 1 4 ht*s— a*Tfc, ^n^^i 

o^3t#i 0 k^^ y-yi 4^4>^E^ii 4 
hioB»Ji*>*3«Jfti9*s#ftr6fc«>^ y->i 



(3) 

3 

[0007] ^o^^^ioostftliw 
[ooos] r^54wW^> ^py*^ioo 

3fc$fil 0 k y — >l 4^ c f , 'iX4B^&ifel 4hi 
T> 4±!31-&^^®«DL aii.DU) 

[0 0 0 9] £ l*"C»* 

fi»8*MDL (XfiDU) Sr«jE-reJ:5*»*^ 
S^jffitSl^O, Ms 9 

[ooioi ^rr% «*ttttA*^*<&f«»fr-« 

[0011] HP*>x /o^*^^ 1 0 %*_bl-19:Sbfc 
TW^^M^Im 132 (a) tw^UfcJ;^!-. 

Hil (a) l^imi^WftDLCStXlT 

[0 0 12] -2f v ^o^*^^ 1 0 4^?)»9T 
»fTK«Ufc±**>fe^»»^»*^- H2 (b) 

ffiiH&DUrm, HI (b) l£»bfc*»«*lMfcDU 
[0 0 13] 

5 (- % ^ 1 0 U - > 1 4 l^tt^lfe 

IfflltDLHXttDUHtt, Sig^[p)I^UXSE*S 
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left 9 * ^y-yi4 ±-ea»ttlfflK^«»PHft* J # 

[0 0 14] iS¥. ^oi?x^^*S:ttffiUX8 

OeMfe«-§*tf*>6NTSC«* (National Television 
System Committee) fc: J: S«*BMft^*tt 6^ CS7 

[0 0 15] ■&«S**|]E*Q ! 3ffi4:««W^tT5» 

9 a y tTa-^MO-oTfcS S XO A (Su 

per extended Graphics Array ) BHfett* SK*!^* 1 
0247^A *¥*rt3&« 1 2 8 0BS*-Cffi*«^*aft 
20 »fc«««:E?J*U SXGA<I^*¥*P]^^ 
a y^jajft!ft* s 1 0 0MH z«±fciB*l£tt5fci6s 

[0016] *£-e. *«a*«iE«3ft*m«e*!ifT5 

[0 0 17] 

^;m*¥ifc*:te* kfc«ttw?^yit i-R* * 
mm b mmws * fom&o \m^-r ziz#> <ommte 9 

50 »#>f 5 v^tttfltrfe*ra®*raPBfflt^e>*9-< 



5 

[0 0 18] SB2 0»Wf* N .±IBLfc»l*>$891 

BBM^ftiij3RdSifeffiMlB^*Oiijgtl-C*>5 C b 

tcmtzm i >^ hm^xtttfriBSs 2 >^ h«*atfiWB 

[0 0 19] 

%km<D-mmm&. en, b3 7$seii i^#sir, 
a*»:E*ys«>, <7k s pa*.*E*Qfaas>^iHfc»jwi 

[0 0 2 0] <-&Jg2l^ttI^H<0^«c«^a^f*:«) 
f^>0 3 »*»l»lcffi5««I^ijESBoimi: 

•9, (a) f^lBttOllBiHB^Jfr^U (b) fiSSH 
^*UE«f3Slr«t5iii«BBW*^U (c) 

?-< ^BRtf*?-f >©*¥*rtl©B*llll*rBf3t»"e^ 
[0 0 2 1] H3fc:^Lfc.*a< . 
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^io4^^y-yi4 (Eli) fc»ut»»T*xtt 

y-^1 4JLfcifcfcLT#l*LfcB*l::** y-w 4± 

C 5 -feJBfiiWlHft 4: ^ ««CK lc«iEi- 5 <£> "C 
So ^Ogg. ^ni;*^^ l Ott««)T*Xtt««)±* 

icKtnr^^ ^y-yi4i^L-c0i (a) 

.XliHl (b) ^Ufc*>*5 9ftoXtt*>*5 9«/3*5^. 

[0022] mik^nmmm'm&Axf&stffi'bm 

[0 0 2 3] ±Btfe**Hfcfll56*S»*|ja6l2 

20 m § 1 t ft MRS 7 -f ^ «: 5 ft «> <o*it«#.*l jE 
^— * mte<ofr¥*ft&74isZb<D7k¥ffi'bmm 
fcjecrW***:n3l#ft^bB**||Bi-5fca{)io*T 
3^4ftIE*x — * i:^nv?x^ l oco^^ y— >1 4 

^ 3 1 Srffll AfcWJfl|l» 30i > v?m^ ^10 

a:*ip)o-&jBffi**|jE«!!as: ? -r > iiMft-ef? 5 &es& 

BfS^^-f ^^^-CfflA-t-SifeAttjfeffiU (FIFO) 

o^^ygiS6 0 bfabWbm&ztix^Zo 

[00 24] £E>B8. m\g.&frffiiE®>mn4 0 £7K¥^ 
*«jE«yai» 5 0 b \^wxtti^tbm± urtT 5 c b 
let 19 A y^wa^tra— ^-e»oafett-6BR^i« 

a&a^i^Sft S X G Alj^ft if ^» LT^®2**tE 

40 [0 0 2 5] &££^ttiE«&«MB4 0 tt. II 

^ffi]^ 9 -Y ^*k*r*flW|/>«*l2:«o TM3I # ft# 9 

Sl^WjE^sas^ 5 o ii, #7-f voTK^r^ici®^ 

[0 0 2 6] ±E»*I^J:S**fi*«jESS«2 0 
"Cli, AABI«^-#fc»UTM*rrt)0*»fi^1iE 

50 mm*mzft<>izmz*¥>*fa<Di3M&frffiiEtom&ft 
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[0 0 2 7] -fu*?=.9 9 l OSr^^ y — ^1 4 

SOSfefefc-oi^T. EI 4 (a) - (c) fcfljlrvcflHfl-r 
[0 0 2 8] EI 4 (a) |:^lfcJP< > iS*/^H2 10 

[0 0 2 9] — *\ EI4 (b) l^Ufc*0<, A*>iU& 
r-^l:Mtt*fI^ijEgl2 0rt*>»K93MlljE 

4 0 J: 9 Siff^fij^-feJgS^MllEttaS: 9 V 
WftTfTo/b^iri*, «4^>n 2<D^B:*fp)0 7 

[0 0 3 01 HI-, 04 (c) i£*%ut*D<* »B:3rfa 
5 0 |c i 9*¥lfrl40*tt9^jEM«r£?4 
/H 2CD7KT*|tQCO#i5j*«*¥«/J^^d5T*dS/J>$ 

jEJBHteDHLdS^fciX*; 
[00 3 1] Wr, £»9*ttDEttB2 0*ffii^ '& 
iB9^*m»a*atJ«*T9**jE«3ffi«F^«fli^^/u 30 

[0 0 3 2] EI 5 |£» UfcJO < , jftB/^/U 1 2 <Dj£Jg 

«o*»w«*«rttett. sxGAifti^ttfa 

^ftiwl 0247^^ (1 0 2 41®^) jftJKJtfeiX-C* 
7^f^7^yr K^^IO IT* h£JL-tSrffl^>tft* 
£*lT^5 0 — *T*rtlKttl 2 8 0IB*jMStt& 

tt-ci^-c*Bi*fc»br 1 1 If y h^-bSrJB 40 

[0 0 3 31 £fcx VRBBB (=-hT^® 

«nM) *tf#?-f ^o****)©* 0^5 nRIHRIf* 

YnzmiZSkb L*CMtf3 2gH*l«MW-f 

k/3 2ftttft«^»ttl (= 1 ^xy^tt) fcL 

T, :^S'JM5 try hSrffli^fc^T-y^K-ca^u 

Tl/>* 0 50 
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[0 0 3 4] *L-Cs £iE^ffllcU*4llMte9i-*l«£: 
J*. SS*lR]tf)*7-f ^HT*?*— U"C3 2 

&9-r ^rtfcK*-r*t«. -o(D7>r ^tcfchrsttts 

»?^WHi(3 2-Y) ^*otV^ fl 

[0 0 3 5] |f3« N *¥*lRj^Bi*4*IBft!!3ffii-a«F^ 
tt* *9>f ^*5F*rtJ^4HB**r«jftfc UTS 2»« 

(3 2-X) £&oTl/>5 0 

[0036] jU6«-e«:9>f >w\&xfimmm*mM 

Pftfft*5ri:tIttLTR3lLfc^ KifeOIBfN* 

[0 0 3 7] <Sitt9^*jE«f3ffiJBl>H 6 f*#»91fc:« 
5-&^9^«jE^«^*5Vnt. SiE944IjE««««:^ 
Lfc^oy^Bk H7tt*il[9^4*E«t3attfcJ:9Sii: 

EI-C*?-5o 

[0 0 3 8] B6 LfcSE^MjE^iSgM 0 li, 
*ttMArt*6*te«IS ll-3 5 9 7 4 6t 

KX<5< t><DX*JbV. ^P^^IO (Ell) Ulcfc t> 

>i 4 ic^L-Tattufc^iw^^-r^ - ^ ^tez-ste 

9***^*>t»oait9*»jEtoa*A*lii«7 f - 

^^^•LT^-r/ci6(-, Mn7^/u^A4 1 7>fy 

^ i e»4 2i, ffiP*a-r-*3Ji&SS4 3 fc. y^^jJirz/ 
* 4 4fc. tfc«*4 6&*«*.T^*. 
[0 0 3 9] ±IBUfcSiS9*tt:£«ySS&4 OKttlr^ 

* c ±IELfc«M7^^SB4 ltt, A^Ptffe^-*^ 

[0 0 4 0] ^^T> Was 3 0 (0 3) fi^Pi^ai^ 
^10^^!)-yi4^$)jo!)fta OU20) i:> 

v*MMi-*SE9*tt:£9 f -* tt, ll^h^r 

7>fV7K^Bi: ft IX 5 y h $rffi l >TS^ $ 

(83) ^5>tt*UtT, #7-fV7Kl/^B4Jt«S 

[0 04 1) ^ z<omi&Mxt*. ^^yf-^3i 

(EI 3) lc|B«S^'Tt^SiB9**|jE7 f -^tt. 
^^10 (EB1 (a) } lcj;ST*^6a«i*©*) 



9 

[oo4 2] tat. mwmo m3) isa^i®^- 

* a* h sarawifB* v DRt/*¥H»«tH d * ±j* l 

[0 0 4 3] JiEbfctb«»4 5fi, 9-* 4 
fit) i (|§13) frt>mt&£in,tt& 

* #«n»T*> 5-k >OHl-J§-& 7 ^ 
y 4 2 k«flH^-*«M**4 3 k^tofe-fr-C^S. 

[0044] — *\ iter*, ^y^ 

-^31 (El 3) a>&4*iin»*^#7>f ku*b 

[0 0 4 5] m*>s fflW^^/^^aS4 llC*5Jt-5A*® 
{ft^-^^MM^^^^-^Sr^g-rS^jfek bT. 
H7tffli^T2^<Oit*llitlKISr«jc:**frRMi--6 0 r 

[004.6] 0 7 l^i" J: 5 A^aH*^-***. 7 

^VTK^OO, 0 1. 0 2, <DMlw x I7k¥^ 

^^It7-^ [0 0] , [0 1], [0 2],— 

[0 0 4 7] ^rbT. 4iBB7-<^»4 1 "CWU IS* 
fa<p2/£*||H]fc bT. *i\ «BB»*O0 Oy-O-EiD 
m&T—9 [00] k. 0 1 ^-f ^gcoiU^x-^ [0 
1] ktf>PS^M«»&fr5o rcDBS, H 5 XlfciPi bfc 
£5J^ BD^57-f ^H*r«l*.«r3 2#*4b*:#£\ 

oo7-fyi^iftT-^ [00] icttbrsitarfRjo 

*HWtt«^-# k **#*MtYtt 2 s/ ^SfcKi^fcR 
(32-Y) ^X^ym=3 0^7^ft^^ o fi£o 

x, mmy^^U4 lxw^^^com^f-^ [o 

0* ] Sr*j*i-SR^TIE^»»dSfir*>tt-6. [0 
0'] = ([00] X2+ [01] X30) v32 
[0 0 4 8] ^l: x 0 ly^O^tO 27^^Bt<Dm 
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[0 0 4 9] im^OO 2 7^yiO|i*7- 

* [02] k. 0 3 Vg(7)iU^^-^ [03] k<7) 

* [02] i-^UTSiE*^(Ottrattffi^|[k*-55>Wffi 
Yfil 9^^$/^IC^^8ft^$ttT^-50-C. &£>7 
-Y >-&X<D»Q (Dft&mt* (3 2-Y) ^7^0,^=1 
3*7^:/S&k#£<, ftoT. *MB7-f^»4 1-C*t 

p^y-r v^o®^-* [or ] ££/£-r5^KTia5£ 

10 ^»»dSfTfcixS. [or ] = ( [02] X19 + 
[0 3] X 1 3) r32 

[0050] £tf> ranHcur. ^m£mmm>w& 

mffe^-^ [0 o' ] , [oi'] [02' ], [0 
3* ] , (Dmx^m^y^^^-o^x^mm^^ 

[0 0 5 1] ^lt, flHn^'/l^au 1 fabmtiZth 

[0052] &ir s «raT f -^«ij*a54 3m jt«» 

4 5^^^^^-^/Wf^ttj^^^^^^^^^^. 

^■r^7K¥^^WjE^f^5 o^tti^-r*— -r^— 

^um^ffl^tt^^^&tr^tt^^^brcc o n s 
tan tf— * &*¥^tt:Okgg& 5 OOO^tti^UT 
r<Dgg, ffitlcffi^bfcc o n s t a n tr-^ 

ft^tzm&^-*te9t\z%tw\^izm4 (b) <ovtmt>m 
[0053] JiEbfcTkva^MjEtoaiajs o-ewu ® 

Yici<5VNt*rfl7>f y44^Ltii*fij<o-&«i^ 
40 ffiBBtt4r»fc-fr6C:tk^t?#-5<75-e, «3feWt l lft.Wbfc 

[0 0 5 4] <7jcqr5i^MiE^Si5>|gl 8 

ici^ bfcEi. b 1 1 n&w-&frffiJE®>mmz x y> tk^f 

50 il^MjEteaSrfTSttffSr^bfcBI-efcS. 
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[0 0 5 5] ea 8 \Z7jk Lfc*spS*4l|jE«!f31» 5 0 te, 
/d^x^^io mi) KJ:9M^i2l:«* 

*vs^jE«i3i«:Siaa*.«iE«ia»4 o*^oi« 

§15 5 4 ffim?<4 s^*&5 5 k, 7^f^^y 56t 

[0056] ^m^miEmmM 5 0 xtK¥^ 
x» 9 ^ 5 mmmv—momm k ufc * 5 i-w 

*.tf3 2a»fc»WSixT*5 0. l/32xk$rW^ 

yzftyiktz*), lo, £^®SPr8RWiiGKteigi 0^ 
LfcJ:5fc»J««3 0 3) 1 
iCfBtttSftXV^. 

[0 0 5 7] H9^UfcJ:5«^ ^"f^X 

ftSIf^^SO 0#gcOilj|RJ: 19 t>^^ ^ :^j&sjp.t% 

aopfiRSrjBjRi: Lt^t^ (-) ^JrrRjd^oT* 

HStO^f^T'jS^P^x^^iO {Ell (a) } 121 
J: *T;fr*>.&KJ+l*o*>*3 0 ^ a irjS CX^«>Rj££*l 

om^LfcJ:5irfRHWlB3 0 (0 3) rt^^.y? 1 — 
/W3 1 fcfEttSti/Ct^S. 
[0 0 5 8] ^r:t^*T»/J^«*^ai) 

Ri1ltHGK^g^UT^$tvX^6o ^lt, #9-< 

l 0<ofo*5!? AoirjcSCx^i?)»:^$ttri3t), fi.o, 
r offireiJlRraRSffiH G K 1 0 1 0 |r ^ t fc <t 5 tcSlMJ? 
§P3 o M3) rto^^ey^-^3 lKSattcSfrX^ 

5 0 ££X, 4imPI*RaiffittHGK2:ISlRnffittHGK 

MIiI*BBHfl[HGK^iif*BBHMtHGK X t) < 
*t tf 6 (5 ^7X¥«S/J>fg^^ 5 ^: # < ?U 7K¥«g/jNfg^ 

JxXililiittPfl j&sff £ k \zt*Z> Q 

[oo5 9] #7-fy«fe*WrtifcraMiiiit 
tt*«xFi:eLTi»#f &®<DffimttMmm&. 
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i^te, 5feWH*^coH?|Rt^-5 0 l#acoiBSlOV>-r 

EI 8 fc« L/c7k¥^ffi^^Sgi5 5 0 tOfg^HWDSL 
^njy^»5 1 k, «WtOSSttffl^aU^Ps/^SlS5 2i: 

[0 0 6 0] ££>B?U *TOi9*£*!«»l^ 

ux^y Kiats^ %tKtt&<nmmkz<D7&m<Dm 
m k (oraxMRBtttnitx K£-3^-c#iij* r 1 

XI*, #9-f ^o*ll««jJ(ltt««XFi, r<7>«Pfl«[J»3 
tttBffiX F LX, 9>f ^+XttH£IBIBX 

pi*«ra*i-5fe^^ffiram*rafBfflHGKi:S:SE«* 

[0 0 6 1] H8l:S5, Tk^ai^MiEMfSSBSOrt^ 
fi^^lEl^Dff^n -/^g]5 5 1 te, t^^51Ats #D 
W^51Bk, ItSSSS 1 Ccb. DFF (D^y^^^ 

o^) 5 i Dt-emmmn&n ?x 5\z.mj&£tix^ 

20 3 0 

[0 0 6 2] ^Ut, flS^)5L<lHlAD»^D >^g|5 5 1 <£i? 
l>**5 1Afctt, tij«tt3 0 (03) ^^yf- 

^ H S riW-f ^^GD ^ y ^rg £ lTA ^j £ 

*t£ 0 ±fSLfcirU^* 5 1 Ate, A*3;frfcttMBM* 
^-Y ^ >^fii:-H s ^ TfB-rs^iEi*pSffi- J A k <0V> 

«lfc-^tt-HSXIi- J AS:JD*»5 1B(C«*& 
LXl^o 

30 [0 0 6.3] an&g§5 lBCli, 3 0 (0 

3) rttfM^ey 7"— ^3 l^^#7-Y^ri:lrB!^£a 
*nfc*BB1ii*IBHttHGKdSA*StLX*3!J. COffl 
P^M^P^PSffiH G K teftrizE L «t 5 K# 7 v^tKTSS 

6 0 -ttX ^DS^5 1 BXte. ir 5 lAti» 

Lfc-^tt-HSXIi- J A^«|ffllj*HPiSffiHGK 
&*DgLX, JDil3»**rifc«»5 1 CICA^U tfcK«S 
5 1 CXr^(^*A^U^iOffl[^LXA0»j|S*Sr it 

n ^^gj$5 2 ^TK^^V^V-^Uj^P 5/^g|5 5 3 ^ 

i-UJ*i-5— *p*iie*^offiJ: »/>$t^-f^-^ffl 

k *ofcj«EllDWIt- JA^^r y ^SkXfcntf D F F 
(D7}y^7Pj/^ 5 1 DS:^LXJDJHS*Sr-tru 

H G K ^{pJ[H]iD^ 5 k -CJD »»**^9 ^fflt-^ C -5 
50 [0 0 6 4] BP*>, 5 1 Ate, *MBBB#6^>f ^ 
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^I-HSl:*D»«5 1BHMt*C, jbP*«5 1 BT 

^r/^tt-Hsi MmiexnnsffiH gk^ 

jA-e*>ti/tf. roaaaip|i«[-j a**i^^#5ia 
i^3Sias*t-c*c^^>f sv^-Mri'** 5 1 AfittSIsUlD 
IMt- j A*a«u ips.s 5 i B-c<0ip*ift*a*Jfcifc 

[0 0 6 5] ^cT994|jEM!3Btt 5 0 rtoMBflfca 

JHffi««ffl^»2/*«5 2tt, ifc$fc§g5 2A£ N iru* 
* 5 2Bt v »S85 2Ct-ei^tV^ 0 

[0 0 6 61 C^-C\ «IBtfl»Mft*«W^n 3/^*5 2 

IC. «BB«0^ttffi^a^ny^»5 2rtOJttt»5 2 A 
RtW»»5 2CI^ 0 (03) ftCD^y 

^-^3 l^feK*ffl*ttfc«*HBIHI[GKfcUX3 

2 3*1/0*4. 

[0 0 6 7] ::-C, *tlH«J*tt»«a^ny^»5 2 
<OJfcfe*5 2Atll ^J6A^LAcHi*PflPSf[GK=3 

v\ ro7r9^«^^y^*^W*WH«GKJ:?)<> 30 
/hSi>»&^lilBl >^ HI*S = OtaiAU 
»fr(^(llf|2->7 hflH5-S = l*rffl*U 
hff-^S=0Xtt^2'>^ hff^S=l-eirU** 5 2 
B*r««i-6i:*^ Ili/7 HItS = 0Xli 

[0 0 6 8] iOjg, 4tW7^*iaS5 5U:A;*j£*L4 

T*5tK mi*>7 MI^-S = 0^A*Sttfc»^J3:ii« 
IWBB«r3**IB*tt*7-f >*t- 00il eoBB*fc ft "9 , 
— *s i2 h«*S= ia*A***Lfc^fctt*tMI 
IJBtett* W*fi* v Olfl OHJ^ £ ft 6 1 

[0 0 6 9] il'>7hif^S = 0^tI/^^5 

2B^J&Sixfc«P^ -feU^^ 5 2Btt«*jSE*BW 

fiGK= 3 2^^s/^JftJ: O/hSt^y^ttOJ^y:/ 

l'** 5 2B^t)^>f ^ y^lS^P y 50 
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^SLT, ®*PrBISMtGK==3 2^yy7TkJ:9/h* 

^/7 xfenxr y 7m**¥-xfo<nm&wm&fox 

UT±I5LfcJ: 5i-o o#@o®^tc^jj;-r5t^ 

[0 0 7 0] I2'>7 hm^S = l^irU^^5 

2Bl::0*3*bfcl*fc* iTU^^5 2B»tt)W5 2C 
icA^UfcffiP^SSSEIJtlD^o^^SBS I^ltl55§g5 1C 
3&^tH*S*tfc1B*IBRHtGK=3 2^yy^cX*>± 

xfc<D*^ y7 r mfrbmmr$mffi.GK= 3 2* 

^y^KSrgi^WU-C. lH»HBMtGK«3 2*^y:/ 

5 5t^A^ur*59. r^-e^fettfcTKT^fpi^ttWlo 
[0071] «j«tV3 0 (H3) rt^^yr- 

fHGKIl #4 SV^SSSE:/* ;y^g&5 4F*W*-f 5: 
^^WSE»5 4CSr^UT^-<^V^WSEU-Cs *>T ^ 
^^B9««^«T^ftttPfliiJ*PiaBSSffiHGK-NEWi: L 

^^W*«^«rfeft4tlHW*Mj«ttH GK-NEWtt, 
1 £ tu^MMW* MPBttH G K 

[0 0 7 2] fe&m®to&'7*y*&5 lrt^it 
«»5 ic^e>a*stb*:ofl[a-b CT^^ffi) <d*^ 

5py7^^>^ttjy^^^SlS5 3rt<£>;&*:^ 5 3A 
irA^J^n> to, 5 3 AJr*5pra»!f8-g- 

HD^A^I^ttTl^o ^rtt, ^7»>^^ 5 3 A^TK^f 

^v^8BS^o$/^|fP5 4rto>^*^&t«SIi» 
5 4DtC«*&LT^-5 0 roi, ^>f^^S^P>> 
^^5 4ft(Ds</l'*3if8.&Xfm}£&5 4D-C(i. 7K¥^ 

[0 0 7 3] ±IB*^, M7^;^a5 5m ^1 

h(S*s = oxttJB2->7 h«*s=i, tKT^tip) 



0 - 
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(FIFO) 6 0te«*«|L-C*5 9, ttT, *f*«fc 

[0 0 7 4] H9&t)<BI 1 0 Iw^L/tJ: 5 
^^10 {1211 (a) } ^TW^^SW^^ 

(03) rt0>**y ^—^3 l i^H^TSi^ffijEx— 

S, 1ilBlii*|III««[HGK»*»IBltS*fCV^* Q 
[0 0 7 5] *1\ 0 07-f^@X-fi. RQ-frSMIM 
PBfiGK=3 2^f^7 P a, 3 ^fc-H 

S = -84^T^»> «WPJ*WPHffl:HGK=5 6* 

^[etiJP^:/* 5/^S5 1 -C2Efl5JSHliDjf^J: 9 x 
-HS+HGK+HGK=- 84+56+56=280 

[0076] 08ic^L^*ra*a»!tts«a^ 

j/^S5 1-e / #f>^btlfc2 87T$/7'Sl^tt, m 
*nBH«GK=3 2^^y^»ttt;*b-C, «*5g|i]JD 
s/^8B5 1-C#^^.^tvfc:2 8* ^7***111* 
MRMtGKJ: «M^v^"Cx tb«*5 2 A^5)»l 
Mf ■» S = 0 &± # 5 2 B k Jifffl:? ^ 5 5 k 

^tt#&SttSo "C> irt^* 5 2BI*3Sl >7 M£ 30 

^ s = o ^ Wfif (a 5 s W0iiDS^ ^ ^ S 5 i 

tSXF = 2 8*T*ymk Ut«B7^^«|15 5l:Hl 

[0 0 7 7] Sot, 0 9&tf01 lfc**Ufc>D<, 4f 
myj/UfUS 5X1*0 07^f Vgl-*tLX. A^)$tt 
fcgll hflT&S = (><::£ 9* ffl^^*6^liJ^/5> s O 
07-fy@^oof i^ISffc^ ^(ooof kob 
trira»lxF= 2 8*>*^y:/* 
irfc*ttB**&*W*:HlJ*U C^*WS)»3ttB^^M 40 
BBIii»IWHMtHGK= 5 6*X5/:/!fc^il::o 07^^ 
TIB5B*tPiB W^«007^fy@ UTtK 

[0 0 7 8] W:, 0 1 »9-fr51i*KI 

itGK=3 2^f^^ «raw*6^>r $^?m-H 

S = -7 7^77^ Mrai®|gFp1PiffiHGK=5 4^ 

x:y:/&i-^fc&££;h/t^5<ax. JifELfco 07-r 
tfc§§5 1 CA^oUM^^^^^rj/^ceCS 50 
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IP*), -HS + HGK + HGK = -7 7 + 
54 + 54 = 31 <D*t y?&frfe^mWN%rf * y t 
3S5 lX'fo^o 

[0 0 7 9] *ira^»MaB^w^ny^as5 2 

^^ i y7 p ^p^^pg^GK=3 2^x^>»J:t)/hS 
i^<ox\ ±IELfco o?^y|iH«l:, Si^hll 

fS = 0h *8BBaj)IM(tffl«[XF=3 l^^y^fckd* 

[0 0 8 0] 8ot, B9l:^lWn<> ttW^-f^* 

a5 5 5-eii0l7-fy|l-»tT, A^£*LfcgSl iX:7 
h«*S = 0^J:9. ttMMtttt*H*ftS0 17^ 
C0 0 0#@Opi^T*^>t) x CKD0 0#@£>jIiSt&@,££ 
UT*IIB«lJ(Mtt*iltXF=3 l*7y7Wcft*4fcBft» 

HGK=5 4^f^y»ri:lroi ?<4^\zl£oXm& 
Wx:^-eoi7^v| Ktt LX*¥^*f IE* 5 

[0 08 1] Wl, 0 »9'&5W*W 
MGK=3 2^y^ ttlMtt^^ SV^lt-H 
S=-7 0^7^Ss *MBW*IBBHtHGK=5 2^ 

&5 ix~2m<Dmmm\z±y. zommmmuw?* 

y?%$ 1 d^oB*»S7 f ?^W^fy7ll:fiC5 
C£lr&9x BP*>. — HS+HGK + HGK = — 7 0 + 
5 2 + 5 2 = 3 4<D^x^^^fg^[p]^^a 5/^ 

g|S5 l*C#ib^6o 

[0 082] 4tng«i»ticBttU^°^^ff5 2 
rto)ik«s5 2Am m^wmm&^vytns it? 

»t>x.5>ttfc3 4^ry^»i:»LT, iUlRWPHffiGK 
= 3 2^fy^»fctt:RLt> «*5SHlP»^cis/^»- 
5 l-e»5>*.fe*tfc3 4^^y^**SW*BBIHfl[GKJ: 
9*#V^Xs ttRS5 2A*>f)^2i/7h«tS=l 

So 1rl^*5 2Bf*^2^:7 Mf-^S=1<7) 

«l«lflr#l!:J:5«»»5 2C-e«*JSSBBP»^i3 3y^» 
5 iT?#feife*tfc3 4>^y^»*J:*tLTBI*IBHtt 
GK = 3 2 5/^*51 tSUfcgft^^T 1 m 
BP*,, 3 4-3 2 = 2O^^y^»S:4ilB(||0JBffi«ttX 
F = 2^fy^fck LXMH^ A-*§&5 5\zmtt 

[008 3] ffloT, 19SOT1 ll::^Lfc*D<, M 

bb^a^sps sx^o 27>f yii^tx, A^n, 

fc*2->:7 hit »S =ll-<t!9 x ffiffiM*&*r*liJ*^0 
27^V@^)0 1f @^I*tfc!3, :(D0 1f 101 
Lr*IBlnJHtt«ttXF== 2^^2/^*121* 
SttlB^bffiraSrM^Lx ^.coffira«f)»Mfi[fi^fe*iaiij 
^Fp^PSfil:HGK=5 2^r^7°iri:(:o 2 7-r>lc?& 
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[0 0 8 4] ETF\ -hiaU^J:5l^ *1->7>«*S 

= 008^11 *7-f>-#fc. o osgopimi-tt-f s 

U KS2^7flT*S=10»frW:, #7^* 

[0 0 8 5] r^ss. 0 9j^u^j:5^ #7-r>-e 

y-OBRXfO 1 7-fV§t?tt0 0#@Opj^^tt^P 

@—i 2$^v@t-eiio om&v>w\M&ffi?$ffltett& 

£##71-1*0 4 (c) 
5*4*E«|iMfcDHL36^*y<B6 0 (03) lZlf5«£ 

[0086] m* #9>f ^*T«^jE«ari, #7 : 

fcfefr*t»^fT*.ffH4 (c) lc**LfcJ:5fc**a* 

[0087] ±ia Lfc;jc¥fi^jE«ys» 5 o -e»*. ? 

^^*>S*IM«*WIW«HGK«:**.-C#9-f 
[0 0 8 8] Bl±f»3fiUfc**Wlw«5**«*«jE« 

«-ctt. aiaa^jE«f3a«B4oxt/*¥2**i^*a 

[0 0 8 9] JEfc* **«*4fjE«ill«DHL4r»*» 
^ y-Vl 4~<Dfc*5 9£ a (3U*/3) fc, ^fi*"^] 
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[0 0 9 0] 

* >r s * ttiraatramK fc *: * * y x-^^ta 

20 />S<t6-fc*'C#6. 

[Ell] 9 frhWfa*** y ~v±K:$£:*:b 

KlWi - -5 fc. & <D 0 "Cfc 6 o 
[0 2] a*o-&Jgfi^lB4fto»^fe*ttWi'Sfc«> 

[0 3] ^Wfc««*»«»4|jES*11^*#»**:^ 

[04] *»Mfc«S^*«^jE*«^**»ff*'» 
[0 5] **9B^«5'&«ffiiWl|jEtt«SrfflV^. SiS 

^*^Ufc0-Cfc^o 
[0 6] aMSWfctta-ftJKa^WjESIlt^i^T, MS 

[0 7 ] £fiffi^jE«tfSttfc«J: 9 Sfi^^»jE«!faSr 
[0 8] **W^««**»**IJE*«^*5''^- 

[0 9] TK^ra^jE^oafBli: i 5 ^^HffiWfijEtoa 

[010] *2p^«jE«i3®^lc J: 9 *3FiES**tE*& 

[011] TKVM^ffiiE^ffiJ-^ 9*Tat«*1*jE» 
50 S£fTP»f1=&^Lfc0~e£>6o 
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minium 

1 14'"^!l-^ 2 0-"&»i* 

ffi!E^S> 3 0-:Wi 3 1-^^Df^/K 40 

-aa:a**iEffla«. 4 i-«ra^>f^^sp4 1. 4 
2-?>rV^*y, 4 3"-*mf-#«»», 44-7 

>fy*^y#, 4 5—ttflMk 5 0-*¥3i*WjE«ai 
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^/u^aSx 5 6 - . eo— a, 

S v^g. HGK-MBBliBRIWBIt. Y-Hie^l$]^ 
ffi]^i^»Stt, S = 0-Sl->7 MSr*§\ S=l 
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6 3 2 B 
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